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PUBLIC NOTICES 


he Direc tor- Ge ne eral. 


India Store Department, Belvedere 
road, Lambeth, London, 8.E. 1, invites 








aoe oe 

SCHEDULE 42 CRANK AXLES for 
LOCOMOTIVES 

SCHEDULE 2 00 STEEL AXLES for 


CARRIAGI 
ScurpuLe 3.—-346 STE} 
TIVES 
ScHEDULE 4 BUFFERS, DRAWBARS, WHEELS 
and AXLES, and other DUPLICATE PARTS 
Ry te Sf; 


S and WAGONS 
L TYRES for LOCOMO 


SCHEDULE uk GATES, VERTICAI 
SLIDING ‘oat RADIAL TYPES, for the Lloyd 
Barrage 


Tenders due as follows - 
Schedule 1, 14th June, 19% 
Schedule 2, 21st June, 
Schedule 3, h June, 
Schedule 4, 28th June, 
Schedule 5, 17th July 

Forms of Tender available from the above at a fee 

which will not be returned) of 5s. for each Schedule 

4 8 











NEERS REQUIRED in Works and 
Buildings Department of Air Ministry 
Age from 25 years but not beyond 





32 years ist June, 1929 Salary £250 
15-£450 plus Civil Service bonus (aggre- 
gate salary at present £361-£609 Pre 
ference ex Service men Candidates require to be 


Corporate Members of either Institution of Civil Engi 
neers, Royal Institute of British Architects, Institu 
tion of Municipal and County Engineers, or holders of 
Degree in Engineering (or qualified to become Cor 
vorate Members on reaching prescribed age), with at 
least 2 years’ experience on important works. Select«d 
candidates will be appoi to non-pensionable 
posts, but opportunities t ompete for pensionable 





posts will probably arise Application forms obtair 
able, SECRETARY, Air Ministry (W.B. 5), Kings 
way, W.C. 2 2008 


(rown Agents for the 
COLONTES 
COLONIAL GOVERNMENT 
APPOINTMENTS. 
APPLICATIONS from qualified candi 
dates are INVITED for the f wing 





P s 
1/1561 ENGINEER ep es by the 
GOVERNMENT of PALESTIN for appointment as 
CHIEF ASSIST ANT I NGINE ER for the Haifa 
Harbour Works Department for three years’ service 
Salary £1200 to £1500 a year, according to experience 





and qualifications ret quarters and_d passages 
Candidates, aged 35 t 45. must be fully qualified 
Civil ee and have had extensive experience 
on large Public Works preferably on Harbour 
Construction, involving Quarrying 

M/1539 ENGINEER REQUIRED by the 
GOVERNMEN' of HONG KO r the Publ 
Wwe s Department for three oe service with 
ba A permanency Salary 400, rising to £500 a | 


year by annual increments of £20. and th 
the appointment becomes permanent, rising by annua 
increments to a maximum of £1000 a year, payable 
in dollars under the compensation scheme at present 
in force at a favourable r 
class passages provided 
of age, single must have 
Sections A and B of the 
professiona 


tinations for 
oma or hold 
the Institu 
tion of as exempting from those 
examinations Mi e £ 1 Draughtsman and be 
proficient in Land Surveying and Levelling Should 
have had experience in Waterworks, Maintenance, 
and Administration Work of a large city, including 
House Services, Meterage ~ W aste Prevention, 
Pr 











and General Distribution, dsthe reparation of 
Plans, St fications and Ff ati mates for Waterworks 
Construction, such as Storage and Service Reservoirs, 


Filter Beds, & 

M/1424 SENIOR ASSISTANT govt RE- 
QUIRED by the GOVEEAMENT of TA GANYIRA 
TERRITORY, for Road ¢ ic .~ Public 
Works Departme nt. : 0 months’ 
service, with po le nsion Salary, £720, 
rising to £840 a ( 
£30, and thence to increments 
of £40 The questi« 1 be ex of paying 
a higher commencing a year in the 
foregoing scale to a candidate 
Free quarters and passages, and ave on ful 
salary The selected candidate required to 
provide himself with a motor car, for which a mileage 
allowance will be granted whilst used on duty, 
Candidates, 30 to 40 years of age, preferably Associate 
Members of the Institution of Civil Engineers, must 








have had previous experience as Contractors’ } ui 
neers or similar position on Road or Railway ¢ 

struction abroad ; must be competent to Be 
subordinate staff and labour; and to arenas con- 
tracts; have had experience in Survey ork and 
the Design of Bridges, and be A... dy to Take 


Complete Charge as Resident Engineer of Road Con 
struction, including Farthworks, Steel, Reinforced 
Concrete, Timber Bridges, and auxiliary works. 


M/1569 ASSISTANT DISTRICT ENGINEER RE- 
QUIRED by the GOVERNMENT of CEYLON, for 
the Railway Department, for three years’ service ‘with 
possible extension Salary £450, rising to £690 a 
year by annual increments of £30 Candidates, pre- 
ferably unmarried, between the ages of 26 and 31, 
should have passed Sections A and B of the Examina 
tions for the A.M.L..E. Diploma or hold professional 
qualifications recognised by the Institution of Civil 
Engineers as exempting from those examinations. 
Should have had at least three years’ suitable experi- 
ence on Railway Construction or on Maintenance 
Work. Must be capable of assisting a District 
Engineer in charge of a district «f about 200 miles, 
carrying on any or all the duties of the District 
Engineer if and as required Should be capable cf 
Designing Bridges, Buildings and other structures, 
with all calculations necessary for these works 

M/1562.—MECHANICAL ENGINEER REQUIRED 
by the GOVERNMENT of PALESTINE, for appoint- 
ment as Plant Engineer, Haifa Harbour Works, for 
three years. Salary £P800, rising to £P900 by annual 
increments of £P50. Free quarters or allowance in 
lieu and free passages. Candidates should be under 
45 years of age, and Corporate Members of the 
Institution of Mechanical Engineers. They must 
have had a wide experience in the Purchase and 
Operation of Plant on large Public Works Contracts. 

M/1376.—-ASSISTANT ENGINEER’ REQI ED 
by the RAILWAY DEPARTMENT of the FEDE 
RATED MALAY STATES GOVERNMENT, for for 
years’ service, with possible extension Salary 100 
dollars, rising to 475 dollars a month by annual 
increments of 25 dollars a month, and thereafter, in 
the event of the officer being retained, rising to 800 
dollars a month plus a temporary non-pensionable 
allowance of 10 per cent. for bachelors and 20 per 
cent. for married men If at the end of four years’ 
service the officers’ services have been continuously 
satisfactory and he does not remain in the service, 








he will be paid a bonus of 2850 dollars The 
exchange value of the dollar in sterling is at present 


Continued in next column, 





The Engineer 


CONTENTS OF THIS 
ARRANGED FOR CARD INDEXING. 


ISSUE. 


Heat Losses in Turbine Nozzles. 
THE ENGINEER, 


Sewage Disposal Works at Lytham 





A ssistant Civil Engi- | 
4 


Incorporated Municipal Electrical 
Association. 


‘Statendam ” 


The Holland-America Liner 


THE ENGINEER, 





The North-East Coast Exhibition 


The Shannon Hydro-Electric Power Scheme 
THE ENGINEER, 


<) 


A Skoda Steam Turbine. 


High Power Plain Milling Machine. 





(P. 619) 
7-6- 29. 


‘ 6 - 29. 
7-6- 29. 
7-6 - 29, 
7-6-29 


6 4!) 

6 29. 
(P. 636) 
7-6 - 39. 

















INDEX TO ADVERTISEMENTS, PAGE 91. 











PUBLIC NOTICES PUBLIC NOTICES 


Continued from previous column. 


dollar in Malaya is co 





‘theoretic al training, 
a University or a College 
‘ of Civil Engineers and possess 
or obt ained such other dipk ma or distinction 





had at least one year’s practical experience of Railway 


Prof. Miles Walker, M.A., D.Sc., M.LE. 
“AND SANITARY LYGINEERING 
£ A 


STRAITS SETTLEMENTS, ist 
a ae oo e ante tory service APP L ind ‘ ‘HE MISTRY, 
’ i t ; Textiles 
Printing and Finishing), 


z 
> number of permanent : Assaying, 


will be sufficient for those officers whose 


Matters, 


If at the end of four years 
P been entirely satisfactory. a 


, but its purchasing power in Malaya 


MANCHESTER MUNICIPAL 
COLLEGE OF TECHNOLOGY. 
. M.A. (Oxon). 


U NIV E > OF MANCHESTER. 
TECHNOLOGY). 
et RSES IN TECHNOLOGY 
particulars of the courses 
University Degrees (B.&« 
and Certificates 
2 following Depart- 


"M.B.E., M.Sc. Tech., 


nst. ¢ 


F.R. San. L.). 
‘including General Chemical 
(Bleaching, 
Paper Manu 
Chemical! 
Electro-chemistry, 
Foodstuffs, 


» Ph.D., F.R.S 


5. J , M.Se. Tech.) 
’ | —~" arate 


Prepetas will be forwarded free on application to | 
, College of Technology, Manchester. | 
2089 





Post-Graduate 





theoretical training, 


tical experience of Civil Engineering under a qualified 








Students are able to o- 
Diploma and (if matriculated) the Engineering Degree | 


“ce, to the CROWN AGENTS FOR | of London U niversity 
pe 3 1, 





THE 


ortham pk t on Polytec hnic | 


ITE, 

TONDON, E.C, 1. 
; COURSES: IN 
SERIN 


; 


¢ provided as Lb — 

‘AND 

; COMMUNICATION, 
for the Polytechnic 


particulars as to fees, 


PRINCIPAL, 





PUBLIC NOTICES 


Unive rsity of Durham. 


ARMSTRONG COLLEG E. 





1, WCASTLE-UPON.-TYN : 
LE‘ Ti RESHIP IN ep HANICAT 
ENGINEERIN 
The Council of Armstrong New invites APPLI 
CATIONS for a LECTURESHIP in MECHANICA, 
ENGINEERING. Salary £300 to £400, according to 
qualifications Candidates must have had practical 
ex perience Duties to commence on Ist October, 1929. 
Ten copies of applications and of not more than three 
testimonials should be lodged, not later than Satur- 
day, 22nd June, 1929, with the undersigned, from 
whom further particulars may be obtained 
J. ¥ r. GREIG, 
Registrar 
2070 Armatrong College 


(iity of Hull Water and Gas 


EPARTMEN 
SPRINGHE AD PUMP ING STATION 

The Corporation are prepared to receive TENDERS 
for the SUPPLY and ERECTION of ONE SET of 
ENGINE and PUMPS, complete, for the Suburban 
High Level District 

Copies cf specification and form of Tender, together 
with drawings of the buildings, may be obtained of 
the undersigned on payment of £2, which will be 
returned on receipt of a bona fide Tender 

Cheques and postal orders to be made payable tu 
F. Steadman, Esq., City Treasurer 

Sealed Tend . endorsed ** Pumping Plant, Spring» 
head, are to be addressed to the Chairman of th 
Water and Gas Committee, and delivered at the Town 
Clerk's office not later than Saturday, the 29th June, 
1929 

The Corporation do not bind themselves to accept 
the lowest or any Tender 

By Order, 
W. D. BINGHAM 
ty Water Engineer 








Alfred Gelder-street, Hull 
June, 1929 212 


Bom>ay, Baroda and Centr: al 


INDIA RAILWAY COMPANY 
The Directors are prepared to receive up to Noon on 
Friday, 5th July, TENDERS for the SUPPLY of 
1. TANK WAGONS; 
and up to Noon ee Friday, 28th June, TENDERS 
for the = wary 
2. EEL M ath RIAL (Plates, Channels, Angles 
tounds, 
3. STEEL xd j S for WAGONS 
4. STEEL TYRES for WAGONS 
Tenders must be made on forma, copies of which, 
with specification, can be obtained at these offices on 
payment of £1 each for No. 1 and 10s. each for Nos, 2, 
3 and 4 (which will not be returned 
The Directors do not bind themselves to accept the 
lowest or any Tender 





G. 8& YOUNG, 


Offices, The White Mansion, 
91, Petty France, Westminster, §5.W. 1, 
th June, 1v2u 21 





Corny of London. 
LANUPA( > R ae OF ELECTRI 
tAMCAR BODIES, TRI AND ELECTRICAI 
EQlt iIPME STS, & 

The Lond x4 County Council invites TENDER r 
the MANUF TURE, SUPPLY, DELIVERY and 
MAINTENANCE of 

15 ‘0 COMPLI TE BODIES for ELECTRKI 
TRAMCARS 

B."’—150 COMPLETI SETS if SWING 
BOLSTER BOGIE TRUCKS for ELE‘ 


*C."—150 COMPLETE SETS of ELECTRICAI 
EQUIPMENTS for TRAMCARS, together 
with the ASSEMBLY of 150 CAR BODIES, 
SETS of TRUCKS, ELECTRICAL EQUIP 
MENTS and MAGNETIC BRAKES into 
Complete Tramears, and their Final Ir: 
paration for Service use 

*D."—150 COMPLETE SETS of MAGNETK 
TRACK and WHEEL BRAKE EQUIP 
MENTS for BOGIE TRAMCARS 

Specifications, forms of Tender, and other par- 
ticulars may be obtained on application to the Clerk 
of the Council at the County Hall, Westminster 
Bridge, 8.E. 1, on or after Noon on Monday, 17th 
June, 1 upon payment to the Cashier of the 
Council fee of £2 each fo v the documents covering 
either “* “* BL’ “ C,” or ** D,”” or £7 for the four 
sets complete The fee will be returned to each 
tenderer, provided he shall have submitted a bona 
fide Tender and shall not have withdrawn same 

General particulars of the work — 4 be obtained 
on application at the County Hall, pr usly to the 
payment of any fees for specifications, Ec 

Drawings and samples as referred to in the specifi 
cations can be inspected by appointment with the 
General Manager of Tramways, 23, Belvedere-road, 
Lambeth, 5.E.1, on production of either a copy of 
the specification concerned or a signed receipt for the 
fee paid in respect thereof 

The contractor will be bound to observe the pro 
visions of a fair wages clause, the terms of which are 








set out fully in the instructions for Tender and form 
of contract and in The L omton County Council 
Gazette 


Each Tender must be submitted upon the respec- 
tive official form and with its accompanying docu 
ments enclosed in a sealed cover addressed to the 
Clerk of the Council. No Tender received at the 
County Hall, Westminster Bridge. 8.E.1, after 
i p.m. on Monday, &th July, 1929, will be considered. 

The Council does not in any case bind itself to 


| accept the lowest or any Tender 


MONTAGU H. COX, 
2006 Clerk of the London County Council. _ 
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PUBLIC NOTICES SITUATIONS OPEN (continued) 
Rombay Port ‘Trust. YARROW HOME and HOSPITAL ||R285.c0 cence 
the Trustees of the Port of Bombay have = be aye — ne my oft jy r 5 
AL the Self-propelling Ladder DREDG ad | 
m™ OP US,”’ with a designed capacity of 1000 co FOR CHILDREN Caemical or similar Fiaat Layouts. Applicants should 
hour, and the TWO Self-propelling steam tinen aoe, qupersines, “rhe. a a woen at 
TEP BARGES ‘“* GULL and ‘** HERON,’ B R oO A D Ss T A I R s perty.—-Address, 2097, The Engineer Office. 2097 a 
vitiGa carrying capacity of 1000 tons. 
se vessels were built as a dredging unit for ” ENIOR DRAUGHTSMAN REQUIRED in West- 
mbay Port Trust by Messrs. Wm. Simons and F h E " & Pr : T f D S Reman = ee = Sunes See and 
td., Kenfrew, Scotland, in 1904. They are now tmen 4 Hy Sombustion. ust so have had workshop expe 
t »-mbay and are surplus to the requirements of the or t e Lar y eventive rea t 0 lsease & Convalescence after illness. wene. mg gt oy oe iy - A salary zequired. 
2 ort. —Address, 2030, The Engineer Office 2030 a 
The vessels are of the following dimensions —~ In these days of high cost of living, people of limited means are sometimes placed in — — _ 
Octopus. Gull. Heron. a difficulty when their children are ill or need operations and afterwards require a change SEVERAL DRAUGHTSMEN REQUIRED for the 
Mei ~ ‘ be tween perpen- sata sone tae of air and much careful attention during convalescence. It cannot be too well known that the h design of 08 Cireuie Breakers. Previous expe- 
ai s oseeees O2tt....190ft. ...190ft. >) _ ence s class of work t 
Breadth moulded ..... a — got...” some: b 1 ted Home and Hospital for Children, Broadstairs, Kent, was founded specially for the yin annie ce onion EGUIRED a; 
Depth mouided........ 13ft. 15ft. 9in. 15ft. 9in children of those who are not too well endowed with this world’s goods, At this Home a child Layout of High-te aston — Low-tension Switch 
Dredging depth re ann. 2 jer recovering from illness or an operation, or needing a long course of medical or surgical treat- boards.—Apply, stating age, experience, and salary 
ya ey in knots .. on wee o_ tee 10 ment, receives, amid the happiest possible surroundings and companionship, careful nursing required, to THE GE NE RAL ELECTRIC CO. q44.. 
Nominal Horse-power... 132 ... 108 ... 108 and attention, such as could ordinarily only be obtained at expensive nursing homes. There are Witton, Birmingham. 214 
Screws... .. Twin ... Twin Twin beds for fifty boys between the ages of four and twelve years, and for fifty girls between the ages steele then : * amma ae 
For further lars, apply to the CONSULTING of four and fourteen years. In special cases these age limits may be ‘exceeded by two years. . TRU TURAL STEEL WORK.—W ANTED. First. 
ENGINEERS and AGENTS, Bombay Post Trust, T se class JUNIOR DRAUGHTSMAN, with good 
ag age a ge ge ti he fee is one guinea per week and travelling expenses. Applications for the entrance of patients experience of Steel-frame Building Work, able to 
an opportunity to inspect the vessels, AIX to the are welcomed from professional people, such as members of the Institution of Civil Engineers, detail for fabrication from steel plans on own responsi 
Chief Engineer, Bombay Port Trust, Ballard-road, architects, artists, authors, clergymen, members of the medical, legal, and other professions, bility, must also be autte competent to take dimen- 
Bombay 2155 members of scientific societies, orficers of the Navy, Army, and Royal Air Force, officers of po oh FL ay “Cie bAUGHTSMAN, ‘Smith, 
: ° y ° the merchant navy, school masters, university professors, &c. The Loudon office is at 116, Walker, Ltd., 16, Caxton-street, 8.W. 1. P58 
Metropolitan Water Board. Victoria-street, Westminster, and the Secretary will be pleased to send full particulars to 
TENDERS FOR THE SUPPLY OF STORES anyone who is interested. TFVURER STRUCTURAL DRAUGHTSMEN RE 
rhe matzo RET Water Board invite TE NDERS QUIRED for detailing all classes of Light Con 
for the SUPPLY of the undermentioned STORES, &c., structional Work State age, experience, and _— 
for the periods of 6 and 12 months, commencing Ist = Se —————— =I reguised to BOULTON and PAUL, 144... Meswish. 
August, 1929: 2100 A 
Tender No COMPANY MEETING | ITU ~ 
2.—Brushes, Brooms and Handles ie __ Sas CPEs Gentian TOOK, gBRAUGHTSMAN.—Capablé | MAN RE - 
Cotton aste, ngine ipers, Cleaning ae 2 QUTRED, with good experience on Presse Tool 
Cloth, &e. JANTED AT ONCE, Competent DRAUGHTSMAN, | design, by Electrical Engineers, W. London distriet.— 
Hemp, Yarn, Rope, House Flannel, &c. JOHN HETHERINGTON & SONS, LTD. V for design of Coal and Coke-handling Machinery. hadress. ‘stating experience, age, salary required. &e., 
10.—Lead. Zinc and Glass. —_———- | Give full particulars of age and experience.—Address, | 9130, The Encineer Office. 120 A 
13.—Oilman’s Sundries. Soaps, Tar, Gas Mantles, INCREASED DIVIDEND 2159, The Engineer Office. 2159 A 
Metal Polish, So, aa > , : EB - 
14.—Packings, Rubber ‘Goods, Hose and Leather — wa ef 7 im AT ONCE, JUNIOR ENGINE |" oe, a -~e ey - REGUIEED Se 5: 
elting, ¢ > GHTS te, stating experience, aa ——~ Se & * ‘ : . 
15. —ralnis arnishes, Linseed Oil, Turpentine SATISFACTORY PROGRESS IN ALL age “DRA required, and when at "liberty, &e.. to London district —" Stating experience, age, 
: . _ BRANCHES. A.D.C. AIRCRAFT, Ltd., Purley Way, Waddon, | *#!4ry required, &e The Engineer Office. 
18.- pa. Iron—Purchase and Remova! cf. Presiding at the Annual General Meeting on the Croydon. 2108 A . — 2131 A 
24.—Electric Lamps. 29th ult., Mr. Martin Coles Harman, th ‘ER 
2¢ -» Mr. Ma . the chairman, ANTE . _ "QHTS > Take n RACER (Lady for London, Aceustomed to 
Ro nee Seas A Ry cn ee ial forms, said that net profits, after providing for depreciation, y aysee, « are? _—— —, take Cass mechanical details bow plant arrangement. 
Ww ich mer ba , ~—~aer ey .. hie Pa o> by | were £70,578 188. 7d., or approximately £7000 more | eed rawing-office. 1 ust have manu 1 1 ing -_ State wage and experience.—Address, P5881. The 
oan Pe ica ae + =. - o r- a re ease than the previous year. It was proposed to pay a | ———t one ~~ 3 -_ mn one Ginte ~ at Engineer Office P5881 a 
s ak aavalane. BP OR HOPWAPENE & Stamped adaressec | dividend of 7¢ per cent. on the Ordinary shares, being ean « caliaenions. onli ‘onlay required. ~Aadeen 
Applicants should refer to the number of the Tender i per cent. more than last year, and to carry forward 2126 The Engineer Office. 2126.4 * \ JATER-TUBE BOILER MANUFACTURERS RE- 
tor Ghia tuxues are required £33,393 14s. It was the fifth consecutive year showing | ~~ "* ; : QUIRE the SERVICES of an ASSISTANT 
1 an increase of profits. Many economies in production CHIEF DRAUGHTSMAN. Only those with sound 


fenders. a agees hag mee tee enn obtpened ho had been effected. The mainstay of the business was WA. DRAUGHTSMAN, with General Engi- | knowledge of this class work need apply. 
m ne indicat ad in the form of Ten fer, n —s _ still the cotton, wool, worsted and waste machinery. neering — experience.—Address, stating expe- Address in first instance, stating age, salary 
eae r : ae aust be! The new Nasmith Comber was very popular. The | rience, age, and salary required, 2149, The Engineer | expected, and previous experience, 2074, The Engi- 














lelivered at the offices of Board (Room 122) not a ha - eee . ° 4 al 
later than 11 a.m. on W HR, 19th June, 1929. jn a | = = nh — 
\j Oo no selv « ce em rn —— . . , " 
want ay cd Tender es Carers © eur ae operating commercially, and giving satisfaction. | wy TED for Doncaster District, Young Temporary \ hon) -KNOWN FIRM of Diesel Manufacturers 
G. F. STRINGER They believed this machine would create a revolution « DRAUGHTSMAN, preferably with some expe- WANT DRAUGHTSMAN, with good expe- 
* “Clerk of the Board in knitting. The Machine Tool business now con- | rience with Elevators, Conveyors and Screening Ma- | rience in Marine Diesel Auxiliary Plant of the enclosed 
o ices of the Board. — tributed to the profits and the outlook was good chinery. State age, full particulars and salary re-| type. Only thoroughly experienced men need apply 
 Rosebery-avenue, E.C. 1 Mr. Harman referred to the great increase in world | quired.—Address, 2088, The Engineer Office. 2088 a —Address, stating full particulars as to age, expe- 
4th 5 enn 1929. ° 2132 consumption of artificial silk, the production of which rience, and salary required, 2004, The Engineer Office 
~ oo was still only about 3 per cent. of that of cotton TANTED, JUNIOR and SENIOR DRAUGHTS- 2004 A 
mt N as and N . alone. Mr. Harman stated that if means could be W “MEN,’ used to designing and -detailing Steel meena. 
he Madras an Southern gp wh Fa = é ane ,» 24 Buildings, by Consulting Engineers in Westminster. LE TRICAL ENGINEER (FOREMAN) WANTED 
TT Ay OC vy o “ope: on 0! extiie machinists, Hethering- | __ >s tati g ations ary, &c., 2 4 y Shipbuilders in Shanghai. Age about 35, 
tiles MARES See AY COMPANY, Limited, | tons would favourably consider any proposals from ee ee oe seen a. a total Guctaiter. Must have had tec hulcal training 
y within that industry. ——fand capable of making plans. Experienced in 





324 STEE ts) 
2) 4 Fou "R- WHEELED ~ ei TROL TANK | ,,/%,closing. reference was made to the excellent work IRCRAFT DRAUGHTSMAN, Knowledge Aircraft | Installation Maintenance and Fitting Out Ships, also 
WAGONS, BROAD GAUGE (12. with of Mr. E. V. Haigh (managing director) and his é Instruments, also capable to undertake buying.— | Ship and Workshop Repairs Three years’ engage- 
WHEELS and AXLES and 12 without ouuportens of every grade. Mr, Haigh said that the | Write full details of experience, age, and salary re- | ment.—Address, stating age, detailing experience and 
1 decisive factor in the company’s emergence from the quired to A.D.C. AIRCRAFT, Ltd., Purley Way, | Wages required, P5883, The Engineer Office. P5883 a 

2 A 










































WHEELS and AX . *. hic - > - 
3 BOGIE PETROL TANK WAGONS, METRE | (pcultics which followed the last boom had beetr | Waddon, neat Croydon. 2122 
GAUGE (without WHEELS and AXLES) their unstinted efforts throughout the period of con. FOREMAN REQUIRED for Pipe Bending Depart: 
fenders for (1) are due in on Tuesday, 25th June, | centration and re-organisation: shareholders could HIEF DRAUGHTSMAN WANTED for Marine ment dealing with all classes of Iron and Steel 
and for (2) on Tuesday, 2nd July, 1929, by 2 p.m. feel that the spirit of enterprise which animated the | Engine and Boiler Works on North-East Coast. | Pipes for Marine Work. Should have previous expe- 
fender forms obtainable at the Company’s Office; | whole staff could encourage them to look forward to | State age, experience, and salary required.—Address, | rience as Foreman or Under-Foreman. State expe- 
fee One Guinea each, which is not returnable. the company’s prosperit 4 in aa . The Engineer Office. 2125 A rience, age, wages expected.—Address replies, 
fhe Directors do not bind themselves to accept the y 5 parity ane cxpanton. a MANAGER, The Caledon 8. and E. Co., Ltd.. Dundee, 
lowest or any Tender. D RAUGHTSMAN and ESTIMATOR,» xpe — ~ in | marked ** Foreman. P5871 A 
Comp any’ s Office : designing Hot Water and other arming ants 
et ~~ kingham Pal pe e-road, SITUATIONS OPEN (continued) for buildings. Good opportunity for suitable man. 
estminster, 8.W. 1. 2135 oP tg es ete ~~~ | Write, stating age, experience, and salary required, ITUATI NTED 
—— - 2 > \w “pe °* to ~ ENGINEER REQUIRED _ to HOPE’S HE a ag LIGHTING, Ltd. » 59,7 5S SURTIONS wa a 
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A Seven-Day Journal 


Air Mails and Ships. 


SEVERAL attempts, not all of them successful, have 
been made to institute as a regular feature of ocean 
voyages, the despatch of mails by aeroplanes from 
the decks of liners when they arrive within flying 
distance of their destinations. By this plan a few 
hours can undoubtedly be saved in the delivery of 
the mails, but whether the saving justifies the expense 
af carrying an aeroplane and one or two pilots back- 
wards and forwards in idleness except for two or 
three hours at the end of each voyage, is very doubtful. 
A more economical scheme, if it is practicable, is 
to have an aeroplane meet the liner some distance 
out at sea and return to land after having picked up 
the mails. The problem involved lies in devising 
a satisfactory and safe method of picking up the 
mails. The direct and obvious way would be to 
employ a seaplane which could alight on the sea and 
pick up the mails, which would be flung overboard 
from the liner. Such a plan would, however, probably 
result in the loss of the mails if the sea were rough. 
In any event time would be lost in the alighting and 
restarting of the seaplane. When the * Leviathan,”’ 
which sailed from Southampton last Saturday arrives 
at a point 600 miles from New York, an alternative 
plan will be tried. At that point she will be met by 
an aeroplane which will drop a cable 150ft. long, 
with a particular design of grapnel at its end. Flying 
up the wind the pilot will cause the cable to pass into 
a trap-like device 60ft. wide at the mouth and 35ft. 
deep carried on a turntable on the liner’s deck. 
grapnel will engage with a rope attached to the mail 
hag, which at the instant of engagement will be 
catapulted into the air with the object of relieving 
the aeroplane of the sudden shock which would other- 
wise be caused by the taking up of the extra weight. 
The inventor of the system, an American, Dr. L. 8. 
Adams, claims that weights up to 200 Ib. can be picked 
up by his method, and that it is also useful for the 
dropping of packages from an aeroplane on to a vessel 


at sea. 


The Bursting of Mains in Streets. 


IN its report issued this week the Special Burst 
Mains Committee of the Surveyors’ Institution hardly 
encourages the view fostered by the surveyors and 
engineers to local authorities that the recent series 
of bursts and explosions in mains beneath the roads 
of London and other cities is to be ascribed either to 
coincidence or abnormal circumstances. The Com- 
inittee states that modern road traffic has necessitated 
methods of road construction which in crowded dis- 
tricts have thrown on underground pipes and services 
stresses which they were never intended to bear. 
In some streets the conduits or pipes are immediately 
below or are actually embedded in the surface crust 
in such a way that the vibration from vehicles fitted 
with solid tires is transmitted directly to them. 
Mains and pipes have been multiplied in number, and 
at the same time road cambers have been lowered 
and the thickness of the road crust has been increased, 
with the result that in many cases the cushion of 
earth which previously absorbed and distributed the 
pressure and vibration has been reduced almost to 
nothing. Repeated opening of the subsoil by excava- 
tion has caused subsidences and voids to form, and 
the conditions under which the refilling of the excava- 
tions has been carried out have not helped to improve 
matters. As regards gas explosions, the Committee 
points out that.the disappearance of unpaved fore- 
courts and the creation of impervious road surfaces 
have removed outlets which formerly existed for the 
escape of gas which might accumulate by leakage or 
otherwise in the soil. As a consequence the gas now 
finds its way into abandoned sewers, subsoil cavities, 
chambers adjoining vaults or basements. The Com- 
mittee recommends that local authorities should be 
given additional powers to control the laying of all 
underground mains and conduits and the proper 
carrying out of excavation works. It also recom- 
mends that abandoned sewers and mains should be 
filled in and makes various recommendations con- 
cerning the size and material of underground pipes. 


The Patent Office Report. 


In his report on the activities of the Patent Office 
during 1928 Mr. W. 8. Jarratt, the Comptroller- 
General, calls attention to the increase in the number 
of inventions during recent years, and particularly 
during the year under review. The number of appli- 
cations relating to gramophones and similar sound- 
recording and reproducing apparatus, including sound 
records and the associated working of such apparatus 
with kinematographs was nearly double that of 1927. 
The main activity was in connection with loud 
speakers, electrical-reproducing devices, such as 
“pick ups” and synchronised sound and picture 
reproduction apparatus. At the beginning of the 
expansion in the number of applications, the greatest 
increase was shown in the chemical and electrical 
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industries ; but other industries have followed suit, 
and the activity is now widely distributed over the 
whole field of invention. Much attention was devoted 
to low-temperature carbonisation processes and to 
the production and treatment of oils. In the elec- 
trical industries the development in high-tension 
distribution consequent upon the schemes of the 
Electricity Board were reflected in the large number 
of applications for protection systems and switchgear. 
Applications relating to electric heating increased, 
especially in respect of induction furnaces and appara- 
tus for domestic purposes. In mechanical engineering 
much interest was manifested in improving the pro- 
pulsion of air and seacraft. The total number of 
applications received last year was 38,556, or 3087 
more than the number received in 1927, and the 
largest number in the history of the Patent Office. 


Birthday Honours. 


SCIENTISTS and engineers and those associated with 
industrial enterprises closely connected with engi- 
neering are not so freely honoured by the King as 
politicians and public servants, but the Birthday 
Honours list this year contains a fair number of names 
of men in the engineering world. We may place first 
Sir Arthur Balfour, managing director of Arthur 
Balfour and Co. Ltd., of Sheffield, who has been 
created a baronet ; and in the second place Professor | 
H. C. H. Carpenter, F.R.S., Professor of Metallurgy | 
at the Royal School of Mines, who has received the | 
honour of knighthood. Sir Arthur McDougall 
Duckham, K.C.B., has been made a G.B.E.; Mr. A. 
W. Johns, C.B.E., Deputy Director of Naval Con- 
struction, a C.B.; and Engineer-Captain J. J. C. | 
Brand, of the Royal Australian Navy (Ret.), a} 
C.B.E. Mr. R. T. Nugent, director of the Federation 
of British Industries, which naturally concerns itself 
a great deal with the engineering industries, has been 
knighted. We should also add that Lord Inchcape, 
chairman of the P. and O. and the British India 
Steam Navigation Companies, has been given an 
earldom, and that the Rt. Hon. William Clive Bridge- 
man, First Lord of the Admiralty, has been made a 
viscount. Amongst other names we note Messrs. 
P. N. H. Jones, Director of Public Works, Bermuda, 
C.B.E.; J.C. Walker, Chief Engineer, Sudan Govern- 
ment Railways, O.B.E.; H. T. Benson, Locomotive 
Works Manager of the same railways, M.B.E.; N. 
White, Chief Engineer, Government of the Punjab 
Irrigation Branch, C.B.E.; J. McGlasham, Chief 
Engineer, Port Commissioner of Calcutta, C.I.E.; 
and M. Lea, late chief engineer, Karachi Munici- 
pality, C.I.E. In the railway world we note that a 
knighthood has been conferred on P. C. Sheridan, 
who recently retired from the Indian Railway Board. 
Several lesser honours have fallen to the share of 
other railway men at home and abroad. 





A Reconstructed Liner. 


On Monday morning last, June 3rd, the Blue Star 
liner “‘Arandora Star” reached Tilbury after a 
voyage round from the Clyde. The vessel, it will be 
recalled, was built by Cammell Laird and Co., Ltd., 
in 1926 for the Blue Star passenger and refrigerated | 
cargo service between this country and South 
America. About six months ago it was decided 
to reconstruct the ship so as to fit her for cruising 
services. The work was entrusted to the Fairfield 
Shipbuilding and Engineering Company, Ltd., of 
Govan, and it has been completed in the short 
space of four and a-half months. Her original 
passenger accommodation for about 150 persons has 
been increased to enable 350 passengers to be carried. 
Three of the refrigerated holds of the ship have been 
converted into passenger accommodation, and exten- 
sions have been made to the upper and lower | 
promenade decks, both of which are over 180ft. in | 
length. On the lower promenade deck there is now | 
a fine range of public rooms, including a lounge, music | 
room, smoking room, ball room and garden lounge. 
An open-air swimming bath has been built on the 
lower promenade deck, and there is a new gymnasium 
overlooking the upper promenade deck. Most of the 
new cabins are exceptionally large, and all are fitted 
with hot and cold water supply, many being single- 
berth cabins, although the majority are double-berth 
cabins, some of which have an additional Pullman 
berth. The new ship is scheduled to begin her 
cruising programme on June 15th. 





Safety of Life at Sea. 


On Friday last, May 31st, the final meeting of the 
International Conference on the Safety of Life at 
Sea, was held at the Foreign Office, the chair being 
taken by Vice-Admiral Sir Herbert Richmond, 
K.C.B., President of the Conference. After the 
draft convention had been presented by Senator Rio, 
of the French delegation, the chairmen of the different 
technical committees spoke, and the adoption of the 
convention was moved by Admiral Richmond, who 
referred to the sequence of events leading up to the 
present Conference and the work upon which the 
delegates had been engaged. The President of the 
Board of Trade, Sir Philip Cunliffe-Lister, thanked 
the delegates on behalf of the British Government, 
which had convened the Conference. The main 
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provisions of the new convention may be summarised * 
as follows :—The 1914 standard of subdivision for 
passenger ships, with some adjustment, has he 1 
found reasonable, and a new standard for inter- 
mediate ships has been approved. The criterion of 
service with a slight modification has been found to 
express adequately the extent to which a vessel may 
be regarded as a passenger ship. The Conference has 
emphasised the importance of the ready availability 
of lifeboats, and has reaffirmed the principle of boat 
accommodation for all on board, in the case of pas- 
senger-carrying ships. Life jackets, buoyant appa- 
ratus and life rafts are also made the subject of special 
provisions. With regard to radio-telegraphy, it is 
proposed to bring all ships engaged in international 
voyages under this convention, with the exception of 
cargo ships of less than 1600 tons gross. Further, 
all ships are required to carry an efficient installation 
and a qualified operator, subject to right of postpone- 
ment of the application of this principle for vessels 
between 1600 and 2000 tons. The ice patrol, derelict 
service, and system of North Atlantic tracks are to be 
continued, and after midnight on June 30th, 1931, all 
helm or steering orders on ships covered by the con- 
vention must be given in the direct sense—that is, 
when the ship is going ahead, an order containing the 
words “starboard ”’ or “right” shall only be used 
when it is intended that the wheel, rudder blade, 
and the head of the ship shall all move to the right. 
The convention was officially signed on the afternoon 
of Friday of last week, May 31st. 


The Pinkston Power Station. 


THE application of the Glasgow Corporation to 
extend the tramways electric generating station at 
Pinkston has been refused by the Electricity Com- 
missioners, who, after having given careful considera- 
tion to the evidence which was adduced at the inquiry 
held in connection with the matter, have come to 
the conclusion that no case for the extension of the 
station has been made out. In a letter to the Cor- 
poration the Commissioners express the hope that 
the Corporation will now proceed to meet any addi- 
tional requirements of the tramway undertaking from 
the Dalmarnock Station, or from other sources avail- 
able under the Electricity (Supply) Acts, 1882—1928. 
The Corporation’s proposals provided for an expendi- 
ture of £237,000 on the reconditioning of the existing 
plant at the Pinkston Station, and the installation os 
a spare set in order to provide for the power require- 
ments of the tramway department. The scheme was 
drafted several years ago, and it was again taken up 
early last year and sanctioned by the Corporation. 
Application was then made to the Electricity Commis- 
sioners for their approval, but before coming to a 
decision the Commissioners ordered an inquiry to be 
held into the matter, with the result that the Corpora- 
tion’s proposals have now been rejected. The decision 
is said to have been received with much disappointment 
by the members of the Corporation Tramway Com- 
mittee, who held that the Pinkston generating 
station has produced electric current at a cheaper 
rate than any other similar undertaking in the United 
Kingdom. 


Leakage of Heat into Insulated Spaces. 


A REPORT, published this week by the Food 
Investigation Board, gives an account of an interesting 
and important research recently conducted by J: and 
E. Hall, Ltd., of Dartford, with the Board’s assist- 
ance, on the leakage of heat into the insulated holds 
of ships. The experiments described were conducted 
on a representative ship with twelve insulated spaces, 
four holds, four main ‘tween decks, and four upper 
‘tween decks. The insulating material was for the 
most part granulated cork from 10in. to 12}in. thick. 
During the experiments the vessel was in port and 
The external conditions were those 
of an English autumn. The results are, therefore, 
not claimed to be of general applicability but are 
advanced merely as an initial effort in a difficult field 
of investigation which will require fuller study. The 
experimental method employed consisted of deter- 
mining the rate of refrigeration required to maintain 
the temperature of all the insulated spaces constant 
at about 6 deg. Fah. When equilibrium was estab- 
lished the leakage of heat into the spaces would be 
just equal to the heat removed from them by the 
refrigerating system. The results arrived at were 
expressed in terms of the leakage in B.Th.U. per 
hour per square foot of exposed surface per degree 
Fahrenheit difference between the external and in- 
ternal temperature. It was found that this “ co- 
efficient of leakage’ averaged 0-22 for the main 
‘tween deck spaces ; 0-13 for the upper ‘tween deck 
spaces ; and 0-08 for the holds. An explanation is 
advanced to account for the differences in these figures. 
In the ‘tween deck spaces the steel decks were not 
insulated on their upper surfaces. Consequently 
heat could leak in from the sides of the ship along the 
steel decks and so into the insulated spaces. The 
floors of the holds were of wood and therefore were 
not responsible for the same amount of heat leakage 
from the outside of the ship. Calculations are given 
to show that the leakage of heat along the steel decks 
is of the order required to explain the differences in 
the “ coefficients of leakage.”’ 
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New Sewage Disposal Works at 
Lytham St. Annes. 


THE new sewage disposal works for the Borough 
of Lytham St. Annes were formally put into service 
on March 4th last. Thirty years or so ago Lytham 
and St. Annes were quite small towns, with their 
centres separated some 3 miles apart, the still 
smaller districts of Ansdell and Fairhaven lying 
between them. Now, the four have been combined 
into one large borough, which stretches for a distance 
of 5 miles or more in an unbroken line along the north 
shore of the estuary of the River Ribble. The popula- 
tion is constantly increasing, for the district is one of 
the most popular of the Lancashire seaside resorts. 
At the present time, the permanent residents are in 
the neighbourhood of 30,000, and in the holiday 
seasons that number is considerably increased. 

The main objects of the scheme which has recently 
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explained later. Meanwhile, we may say that an 
intercepting sewer varying in diameter from 33in. 
to 48in., was laid along the foreshore from near point 
A in the plan to pumping station No. 1. Other new 
main sewers, connected to this intercepting sewer at 
various points, tap the pre-existing sewers and make 
provision for sewering the outlying district to the 
north-west, in the direction of Blackpool, which is 
being rapidly developed. All these sewers are com- 
posed of concrete pipes, varying in diameter from 9in. 
to 48in., and the total length of new sewers laid was 
about 8 miles. The various diameters of sewers used 
are shown in Fig. 1. 

From pumping stations Nos. 2 and 3 the sewage is 
pumped, unscreened, into the sewers leading to 
Pumping Station No. 1. At the latter, however, it 
is passed through motor-driven bar screens, in dupli- 
cate, which are mechanically cleaned, before being 
raised into two large storage tanks—see Fig. 2— 








which have a combined capacity of 2,000,000 gallons, 
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FIG. 1—-PLAN OF LYTHAM ST. ANNES SEWERAGE SYSTEM 


been put into operation were to remove the positions 
of the outfall sewers in the St. Annes and Fairhaven 
areas to a point which would allow the sewage to 
be discharged without fear of pollution of the fore- 
shore, and to provide for the future development of the 
borough. The project necessitated the abandonment 
of existing sewer outfalls at the points marked 
A, B, and C on the sketch plan—Fig. 1—and the 
construction of a new outfall sewer extending from 
@ pumping station near the point C to the trained 
channel of the River. It also involved the construc- 
tion of the three Pumping Stations, Nos. 1, 2, and 3 
on the plan, and of storage tanks at Station No. 1. 
The Borough Engineer, Mr. G. W. Lawson, M. Inst. 
M. and Cy. E., was responsible for the design and 
supervision of the whole scheme, with the exception 
of the storage tanks and pumping station No. 1, 
which were designed by Messrs. John Taylor and 
Sons, of Westminster, who also acted as consultants 


where it is retained till the ebb sets in in the River, 
when it is discharged through automatically operated 
penstocks into a 54in. cast iron pipe, which is laid 
on the bed of the estuary and is taken in a direct line 
to the trained channel of the River, as mentioned 
above, a distance of 1500 yards. Float experiments 
have shown that sewage, discharged at this point on 
the ebb, is taken by the tide some miles out to sea. 
The inlet and outlet penstocks at the storage tanks, 
and the screen motors are furnished with push-button 
| control, with lamps indicating when the penstocks 
are fully open or fully closed. In addition to this 
arrangement, the two sets of outlet penstocks are 
controlled by automatic time switches, which are 
set to open their penstocks during the ebb tide, and 
to close them at any time afterwards that may be 
desired. The penstocks can also be operated by hand 
in the event of failure of the electric current. There 
is a float alarm switch connected with a bell, and, 


slabs are 6in. thick, and are carried on beams sup- 
ported by reinforced concrete columns. The floor of 
each tank is divided into three inverted bays, which 
have a fall of 2ft. between the inlet and outlet channels. 
The high-water level in these tanks is at such a height 
that the tanks can be discharged at any state of the 
tide, and overflow weirs are provided to allow the 
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FiG. 3—-SECTIONS OF “NON-CLOG*’ PUMP 


tanks to be filled or emptied should anything go wrong 
with the penstocks. All controls are kept clear of the 
tanks, being arranged in a special penstock chamber. 
To provide against breakdown of the pumping plant, 
which we are about to describe, there is an arrange- 
ment by which the sewage can be by-passed by an 
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FiG. 2—-PLAN OF PUMPING STATION No. 


for the remainder of the undertaking. Mr. J.C. Fair- 
child was responsible for the whole of the electrical 
equipment. 

The arrangements are such that sewage gravitates 
to each of the three pumping stations. At pumping 
stations Nos. 2 and 3 the sewage is lifted into sewers 
at a higher level, so that it may gravitate to pump- 
ing station No. 1. What takes place there will be 
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should the water level in both tanks reach a certain 
level, alarm signals are sent by it to the Corporation’s 
Electricity Works, from which the penstocks can be 
operated as well as on the site. 

Each of the storage tanks is 250ft. long by 50ft. 
wide, and about 14ft. deep. The main walls and floors 
are constructed in mass concrete, while the roofs 
and division wall are in reinforced concrete. The roof 
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overflow sewer, while a tidal valve at the main outfall 
will prevent water from the estuary entering the 
outfall sewer. The overflow sewer has also a flap 
valve to prevent any discharge from the tanks enter- 
ing the sewer. The intercepting sewer has two storm 
overflows at the points indicated in Fig. 1. The 
sewers, tanks and pump-house are all efficiently 
ventilated, 
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The largest pumping plant is, naturally, at the 
main or No. 1 pumping station. There the plant 
comprises (a) four electrically driven vertical-spindle 
“‘Non-Clog’”’ pumps, made by the Rees Roturbo 
Manufacturing Company, Ltd., each designed to 
discharge 300,000 gallons per hour against a total 
manometric head of 31lft. when running at a speed of 
580 r.p.m., the horse-power of the motors being 75 ; 
and (6) two similar pumps, supplied by the same 
makers, each designed to deliver 96,000 gallons per 
hour against a total head of 19ft. when running at a 
speed of 720 r.p.m., and driven by a 21 H.P. motor. 
The two smaller pumps will be used to deal with the 
dry-weather flow, while the larger pumps will be used 
for dealing with storm water. 

The plant at Pumping Station No. 2 consists of 
two vertical-spindle “‘ Non-Clogg’’ Rees Roturbo 
pumps, which are counterparts in every way of the 
smaller pumps at No. 1 station, each of which 
is designed to deliver 96,000 gallons per hour 
against a total head of 23ft., when driven by 21 H.P. 
motors running at 720 r.p.m. Pumping Station No. 3 
contains two similar pumps, each designed to deliver 
78,000 gallons per hour against a total head of 33ft. 
when running at 720 r.p.m., and driven by a 22 H.P. 
motor. 

Each of the four 300,000 gallons per hour pumps at 
No. 1 station has 20in. suction and Il6in. discharge 
branches, and is capable, so the makers inform us, 
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Fics. 5 AND 6—-PUMPING STATION No. 1 


of passing solids having dimensions up to 8in. dia- 
meter spheres. The smaller pumps in all three stations 
have 10in. suction and 8in. discharge branches, and 
can pass solids up to 5in. diameter spheres. The 
larger pumps at No. 1 station were specified to have 
an efficiency of 72 per cent. Actually, efficiencies of 
80 per cent. and over were, we understand, obtained 
at the makers’ works when pumping water. The 
smaller pumps at No. 1 station each had a guaranteed 
efficiency of 69 per cent., while those at stations 
Nos. 2 and 3 had guaranteed efficiencies of 65 per 
cent. The actual efficiencies obtained on test on 
water at the maker’s works on all these six pumps, 
varied, so we understand, between 78 and 81 per 
cent. It may here be mentioned that the motors at 
No. 1 station were supplied by the British Thomson- 
Houston Company, Ltd., while those at stations 
Nos. 2 and 3 were made by Crompton-Parkinson, Ltd. 

The “‘ Non-Clogg ” pumps are of the Rees Roturbo 
Company’s patented design. They have open-sided 
two-bladed propellers, the passages through which 
are made of specially large area to pass bulky solids, 
and are shaped with the idea of avoiding projections 
round which weeds, rags or the like might become 
wrapped, and cavities in which solid matter might 
collect. Sections through one of the pumps are given 
in Fig. 3, while a view of one of the impellers is given 
in Fig. 4. As will be ebserved, the blades have their 
leading or inlet edges of bulbous shape, and taper to 
a relatively thin trailing or outlet edge, so that, in 
section, they have a stream-line formation. 
makers point out that this construction allows any 
stringy or fibrous matter to slide over the blades with- 
out danger of entanglement, and therefore reduces 


| girders. 


The | 


the frictional resistance met with by the water and | 


solid matter in passing over the blades. The impellers, 


which are of cast steel and have been made specially 
robust so as to minimise the risk of breakage from 
shock, are screwed to the ends of the pump shafts, 


so that there may be no projections round which | 
objects passing through the pump may become | 


wrapped. At the outer periphery of the impeller, 

















Fic. 4—-"*"NON-CLOG*"* IMPELLER 
and between it and the casing, a large annular 
chamber is provided with a view to eliminate the 
danger of solid matter jamming between the blades 
and the casings. 

The pump casings are fitted internally with re- 
newable hard chilled iron side plates, arranged so as 
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to be readily adjustable for wear. The covers under- 
neath the casings are removable and the casings 
are carried on concrete plinths. Just above the main 
bearing on each pump there is a muff coupling, so 
that the impeller and shaft can be disconnected from 
the main vertical shaft and removed from the pump 
from underneath, without the pump casing or dis- 
charge pipe joint being disturbed. 

There are no bearings underneath the pump im- 
pellers, so that a free way is left for solid matters to 
pass through, the impellers being overhung at the 
ends of the spindles. The latter are of nickel steel, 
and are furnished with specially hard stainless steel 
sleeves where they pass through the stuffing-box. 
In addition to the usual internal bushes, there are 
long external bearings for guiding the spindles, and 
to prevent whipping. The intermediate shafts are 
of mild steel and are connected to the pump spindles 
by muff couplings. At the top of each intermediate 
shaft is a pin type coupling for connection to the 
driving motor. The weight of the motor, together 
with that of the intermediate shafting, spindle, and 
impeller, are carried by a cast iron stool, which is 
furnished with a flange for resting on supporting 
In each stool is a ball-thrust bearing to 
take the weight of the shafting and rotating parts of 
the pump, and there is a journal bearing immediately 
under this thrust bearing to steady the shaft. The 
lubrication of the vertical shaft bearing, the pump 
bearing and the bushes is effected by means of 
mechanically operated ‘ Mollerup”’ grease lubri- 
cators, which are driven by belt from the motor 
spindle. The lubricators are filled at intervals by the 
attendant when making periodical visits of inspec- 
tion, but apart from that, we gather that the pump- 
ing plant runs unattended. 


The pumps are all arranged to be separately started 
and stopped automatically by means of float switches 
controlled by the level of the sewage in the suction 
chambers. The screening plant motor at No. 1 
station is interlocked with those of the main pumps, 


| so that the screens can only be operated when the 
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pumps are running. The motors at all three stations 
are of the slip-ring induction type, designed to 
operate with 415-volt, 50 period, three-phase current 
supplied to them through automatic contact pillars 
to protect them against overload and failure of the 
supply. 

The automatic control panels, which are totally 
enclosed with hinged glazed inspection doors, include 
adjustable timing devices and triple-pole, hand- 
operated main isolating switches. At station No. | 
there is a four-way selection switch, which enables 
the sets to be started and stopped in any desired 
sequence, so that the duty may be divided as evenly 
as possible between the pumps. The control gear at 
all three stations was manufactured by Electric 
Control, Ltd. Views in the motor-room and pump 
chamber are given in Figs. 5 and 6 respectively. 

In order to insure against breakdowns, the electric 
supply is taken into the pumping stations in duplicate 
from the Corporation’s supply mains, as follows :— 
(1) 6600-volt, three-phase, 50 periods, from the 
E.H.T. ring main; and (2) 415-volt, three-phase, 
50 periods, from the low-tension mains. Both supplies 
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are taken to a switchboard from which the supply 
to the motors is led through loose-handle, oil-break 
circuit breakers, provided with safety locking gear. 

The main contractor for the sewerage works, &c. 
was James Byrom, Ltd., of Bury, who carried out all 
of them except the tanks and the pump-house build- 
ing at No. 1 station, for which 8. and J. Smethurst, 
Ltd., of Oldham, were the contractors. The pumping 
plant was provided and erected by the Rees Roturbo 
Manufacturing Company, Ltd., of Wolverhampton ; 
the screening plant by Whitehead and Poole, of 
Radcliffe ; the penstocks by J. Blakeborough and 
Sons, Ltd., of Brighouse, Yorks.; the cast iron pipes 
by the Staveley Coal and Iron Company, Ltd., of 
Chesterfield ; and the concrete pipes by the Stanton 
Iron Company, Ltd., of Nottingham. The cost of 
the whole scheme is approximately £375,000. 








THERE is a very extensive literature on the subject of 
the effects of temperature on the setting times and strengths 
of cements and concretes, but the mass of data available 
is confused and unco-ordinated. The Building Research 
Station of the Department of Scientific and Industrial 
Research accordingly experienced difficulty in dealing 
with numerous inquiries received for information on these 
matters; also it was found necessary to attempt some 
condensation before the data could be of service in con- 
nection with the research work in progress. Dr. W. N. 
Thomas undertook the laborious task of summarising the 
literature, and Mr. Davey has carried out some experi- 
mental work in an attempt to clear up a number of dis- 
puted points. It is thought that Dr. Thomas’s critical 
survey, which has just been issued by H.M. Stationery 
Office, price Is., will prove of value to all users of cements 
and concretes. 
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The Shannon Power Scheme. 


No. VII. (conclusion).* 


THE economic aspects of the Shannon power scheme 
were dealt with in a paper by Mr. J. M. Fay, M.Sc., B.E., 
read before the Institution of Civil Engineers (Ireland), 
on December 5th, 1927. 

With the installed capacity of 90,000 horse-power 
it will be possible to supply 153 million units in the 
driest year, estimated from a consideration of the 
records for the past thirty years, and by means of the 
storage provisions to distribute this power throughout 
the year in such a manner as to correspond with the 
estimated requirement curve for the country. The 
amount of power that can be generated in a normal 
year with the partial development scheme is esti- 
mated at 288 million units and in a wet year at 
373 million units. In considering the economics of 
the scheme, however, the figures were based on the 
cutput in the driest year—namely, 153 million units— 
which will be referred to as first-class power, as this 
provides a conservative basis for the scheme. The 
estimated capital expenditure is given as £5,210,000, 
which divided approximately as follows : 
£2,510,000 for civil constructional works, £2,000,000 
for electrical and mechanical works, and £700,000 for 
interest during construction, &c. In considering the 
annual working expenses, interest is reckoned at 
54 per cent. and amortisation at forty years, and full 
provision is made for repairs and renewals. The 
cost of power at various points has been estimated 
from tables in the experts’ report. The annual work- 
ing costs are estimated as follows :— 


1s 


Per annum. 


Power plant alone £264,000 


Power plant and 110-kV ‘lines. £315,000 
Power plant plus 110-kV lines plus 38-5-kV 
lines £438,000 


Power plant plus 110-kV lines plus 38-5-kV 


lines plus 10-kV lines .. £486,000 


The total annual output of first-class power has 
been already given as 153 million units per annum. 
Consequently the cost of power at the power station is 


£264,000 x 240 


~ 153,000,000 
The loss of energy in the 110-kV system is estimated 
at 8 million units per annum, so that, assuming all the 
power to pass over this system and the amount of 
power delivered at the ends to be 145 million units, the 
cost of power at the end of the system is estimated at 


£315,000 240 
145,000,000 


Assuming that 95-6 million units were sold at the 
end of the 110-kV system and 49-4 were delivered to 
the 38-5-kV system, this latter figure would be 
reduced to 45-8 million units delivered at the end of 
the 38-5-kV system, so that if we assume that all the 
power were sold at a flat rate at the ends of the 
110-kV and 38-5-kV system, the cost of power 
delivered should then be as follows :— 

£438,000 x 240 
141,400,000 


By adding the 10-kV system and assuming that 
18,100,000 units were delivered to the 10-kV system 
this figure would be reduced to 16,300,000 units by 
losses in the 10-kV system, so that adding the total 
amount of power delivered to consumers at the ends 
of the three systems in order to arrive at a flat rate 
for the cost of power, we get the following result :— 


486,000 x 240 
139,600,000 


The question of the cost of power may be approached 
from another point of view. It may be assumed 
that the cost of power at the end of the primary 
system is -52d. per unit. The secondary system— 
namely, the 38-5-kV system—may be regarded as 
an additional work required for the service of a 
number of other consumers throughout the country. 
The whole charge for this secondary system may be 
debited against the units passing over it to these con- 
sumers. The annual expenditure on this secondary 
system is given as £438,000 — £315,000 = £123,000. 
The amount of power passing over the secondary system 
is 45,800,000 units, so that the average cost per unit 
for power due to the secondary system is :— 


£123,000 « 240 
45,800,000 


Adding this to the cost of power at the end of the 
primary system we get as a total cost of power at 


estimated at *41d. per unit. 


-52d. per unit. 


- 74d. per unit. 


- 84d. per unit. 


5d. 


the end of the secondary system -52d. + -65d. 
1-17d. This is given in the Experts’ Report as 
1- 21d. 


lf we deal similarly with the 10-kV system we find 
that the annual cost of this system is £486,000 
— £438,000 = £48,000, and the amount of power 
delivered at the end of this system is 16,300,000 
units, so that the additional cost of power trans- 


£48,000 x 240 
tted over the tert ste 
mitted over the tertiary system would be - 16,300,000 


= -7ld. Consequently the cost of power delivered 
at the end - the 10-kV system would be 1-2l]d. 
plus -7ld. ‘92d. This is given in the Experts’ 
Report as 2: “06d. per unit. 


. No. VI. appeared May Sst. 








It will be noted that the total amount of 
first-class power delivered at the transformer 
stations throughout the country has been given 
as approximately 139 million units. If we approach 
the problem from the other end and consider 
the consumption necessary to utilise fully these 
139 million units we find that the Experts’ Report 
gives the figure of 110 million units. The difference 
between the 139 million units delivered at the trans- 
former stations throughout the country and the 
110 million units consumed represents the losses in 
distribution, and is approximately 20 per cent. of 
the supply. As there has been considerable mis- 
understanding concerning this figure it may be well 
to emphasise that the 139 million units represents 
the energy measured on the low-tension side of the 
transformer stations throughout the country, and 
the 110 million units represents the energy registered 
on meters in the consumers’ houses. 

To arrive at this consumption of 110 million units 
the experts divided the demand as follows : 


| Con- Total 
Population. sumption | consumption 
units. 


per head. 





Cities. . 514,000 115 59,000,000 
Large towns ‘ 230,000 35 13,000,000 
Smalltowns .. L 300,006 30 9,000,000 
Country .. a (approx. ) 9,000,000 

Total 90,000,000 


Heating unit~ 20,000,000 


110,000,000 


Total 
Bulk Supply 
Necessary bulk 
supply to meet Price per Total 
above demand. unit 
Units. 
d d. 
Cities 74,000,000 52 38-5 million 
Large towns 16,000,000 1-21 19-5 
Small towns % . . ‘ 
« . t 
Country f 24,000,000 2-06 49-5 
Total 114,000,000 107-5 million 
£450,000 
Heating units .. 25,000,000 35 8,750,000 





116,250,000 
£484,000 
per annum 


Total 139,000,000 


Alternatively, as previously pointed out, the cost 
might be estimated at an average of -84d. per unit 


for power at all transformer stations—namely, 
139 million units at -84d. per unit = 17,000,000d. 
= £486,000. It is also to be observed that if the 


sales of the 20 million units at a low rate for heating 
purposes were omitted the total consumption to be 
obtained is 90 million units per annum. The approxi- 
mate figure included above for rural consumption is 
9 million units per annum; the actual figure given 
in the Experts’ Report being 8-96 million units per 
annum. Frequent reference has been made to the 
improbability of the farming community taking any 
considerable supply from the Shannon in the near 
future, and the idea appears to be prevalent that the 
failure of the farmers to take a supply would cause 
serious interference with the economic position of the 
Shannon power development. The approximate 
amount of 9 million units is allocated to the country, 
but only 3 million units has been credited to the 
farmers, the other 6 million being due to mills and 
creameries. Consequently the position of the farmer 
under the Shannon power development will be that if 
a number of farmers require power in any area they 
can obtain the supply of power at a very reasonable 
rate; but if, on the other hand, the farmers should 
fail to take advantage of the opportunity the effect 
on the estimate for the consumption of power will be 
very slight indeed. 

The expenditure table in the Siemens Schuckert 
Report has been modified by the Experts’ Report 
in three important particulars. The interest has been 
altered to 5-5 per cent. the period of amortisation 
has been extended to forty years, and the estimated 
costs of management and staff has been increased 
to £75,000 per year. With these modifications the 
important items of the expenditure may be stated 
approximately as follows :— 


£ 
1. Interest on capital 290,000 
2. Sinking fund 40,000 
3. Renewals 55,000 
4. Repairs .. o an 16,000 
5. Cost of manageme nt, staff, &c. .. 75,000 
Total . £476, 000 


The above table contains only the large items in 
the annual expenditure, and even these items have 
been somewhat modified, but it represents essentially 
the allocation of the expenditure under the important 
headings. Items 2, 3 and 4, representing an annual 
amount of approximately £110,000, will be deposited 
to the credit of the various funds and held for the 
Shannon works. These funds will, no doubt, act to 
some extent as compensating reservoirs in connection 
with the financial operations of the works, the 
essential feature being that the allocations to these 
funds should average the amount indicated over 
periods of five years. The result of this arrangement 
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will be that at the end of the amortisation period the 
sinking fund should have.redeemed the total cost and 
the repair and renewal funds should have kept the 
plant in first-class condition so that at that time the 
Shannon works should be the property of the nation, 
without any further interest or sinking fund charges. 

The Siemens Schuckert Report gives 115,000,000 
units per annum as the energy requirements of the 
Irish railways if they were all electrified. If we con- 
sider the Great Southern Railways system the capital 
cost of complete electrification might be estimated as 
follows : 

£ 
Capital cost of new construction, 2700 

miles of track at £6000 per mile 
Cost of electric locomotives to be — 

over a number of years 


16,000,000 


4,000,000 


£2 0,000,000 


The only item in the annual expenditare in which 
an obvious saving can be effected by the electrification 
of the system is the item of locomotive running 


expenses. In the details of locomotive running 
expenses the following items occur :— 
£ 
Wages in connection with the running of 
locomotives 443,091 
Fuel e 433,095 
Water .. 23,968 


£900 064 


The electrification of the railways would cancel the 
fuel costs and might reduce the wages cost consider- 
ably, so that the corresponding costs of the electrified 
railway might be estimated as follows : 


£ 
Cost of electric energy 200,000 
Wages costs 400,000 
£600,000 


This would indicate a saving of about £300,000 per 
annum, which, from a consideration of interest 
charges alone, would appear to justify a capital 
expenditure of £5,000,000. It has been indicated 
above that the total estimated capital required to 
the Great Southern railways would be 
£20,000,000, so that it is clear that complete electri- 
fication would be uneconomic. 

If we examine a busy section of the line such as 
the Dublin-Bray section, it is possible that the con- 
clusions reached would be different. If we assume 
for the sake of argument that the expenses of the 
Dublin-Bray line could be reduced by £6000 per year 
by electrification this saving would pay interest at 
6 per cent. on a capital expenditure of £100,000. The 
capital cost of electrification might be less than the 
latter figure, so that such a scheme might warrant 
detailed consideration in view of the consequent 
improvement to the amenities of the district through 
which this railway passes. 

It should be realised that works such as the 
Shannon works are primarily designed to supply the 
needs of the general public. A publication dealing 
with the State power plants in Sweden, dated 1921, 
contains the following statement with reference to 
the Trollhatten power station : 


“The large power deliveries to electro-chemical 
industries are of a temporary nature serving to keep 
the plant working at full load until the entire output 
is claimed for other purposes. All hydro-electrical 
energy utilised in Gota Alv is to be reserved pri- 
marily for household needs, such as heating and 
cooking, for the motors of industry and small trade, 
for railway electrification, and for use in other 
fields where energy is efficiently utilised.” 


The utilisation of the surplus power available 
during the winter of every year and also during 
the summer, except in the driest years, is quite 
another matter, and it will be important to arrange 
for the disposal of this power which will be referred 
to as second-class power or surplus power inasmuch 
as the supply cannot always be guaranteed The 
surplus power available during the partial develop- 
ment is estimated as follows : 


Units. 
For a dry year 7” 90,000,000 
For a year of normal rainfall 135,000,000 


In Mr. Fay’s opinion an ideal solution of this 
surplus power problem might be found in the deve- 
lopment of a large scale peat fuel enterprise which 
would take power for artificial saving of peat during 
the winter and during wet summers and would carry 
out the process of saving the peat by the ordinary 
sun and air drying method during dry summers when 
surplus power is not available. 

Other industries which have often been mentioned 
when the question of the utilisation of Shannon power 
on @ large scale has been under consideration, have 
been the nitrogen fixation industry and the cement 
industry. The following table shows approximately 
the amount of energy required for the production of 
fixed nitrogen by the different methods :— 


Power Required for Nitrogen Fixation. 


KWh 


Process. per kg. per ton 
of N. of N. 
Are . 73-3 8-41 
Cyanamide . . 18 2-2 
Casale .. 18 3-2 
Haber .. 3-6 °435 


The value of | kilo. of fixed nitrégen may be esti- 
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mated at somewhat more than Is., so that it will be 
apparent that for the Are process very cheap power is 
essential The following table shows the relation 
between*the cost of energy and the final cost of 
nitrogen product : 


Cost of energy per kW 


year, £ 3-3 3°75 50 s 
Corresponding price per 
unit of production, pence O33 a3 138 220 


Corresponding Cost per Tow of Nitrogen Content 
L t £ 
Are process* . 31-5 51-8 .. 62-4 87-6 
Cyanamice process 19-01 24-04 28-42 . 32-39 


* Parkington and Parker, “The Nitrogen Industry. 


With the market value of fertilisers at £60 per ton 
of fixed nitrogen content, it would appear that for the 
Are process the cost of power should not exceed - 14d. 
per unit. The imports of the two most important 
nitrogenous fertilisers into the country during the 
last year were as follows : 


Esti- Cost 
mated per 
Ton Value N ton of 
content N 
tons. content. 
£ t 
Sodium nitrate Na.NO 1,509 18,560 240 77 
Ammonium sulphate 15.805 180.957 3.200 60 


(NH3), 80, 


The amount of energy required for the production 
of these fertilisers by the different methods might be 
estimated as follows : 

Units required. 
Production of 3440 tons of nitrogen 
Are proces 


Cyananiude process 


250,000,000 
62,000,000 

Casale process 62,000,000 
Haber 12-4 million 


The deductions to be drawn from these figures are 
that surplus power might be supplied 
Shannon at a rate suitable for nitrogen fixation to a 
factory capable of supplying a considerable part of 
the national requirements, but before the 
mercial possibilities of such a factory can be assessed 
it would be necessary to examine the economic effect 
of the irregularity of the supply in the idle periods 
which would occur during dry summers when no 
surplus power would be available. 

The Casale process can use intermittant power, and 
therefore provides a method of improving the load 
factor for the generating station, so that if other 
conditions for the establishment of a nitrogen fixation 
factory were favourable it would probably be the 
most suitable process to use in Ireland. 

The power requirements in the cement industry 
are given in Canadian Engineering, 1925, as from 
4 to 6 units per hundredweight. This power is 
divided as follows : 


Approximately — One-third for grinding and pulverising 


One-third for grinding clinker. 
One-third for miscellaneous purposex 
The cement imports into the Free State during the 
vears 1925 and 1926 were as follows : 


Approx. value 


Pons Value per ton 

L £ *. 

1925 132,668 386,994 2 18 
1926 144,382 389,431 2 i¢ 


Taking the annual requirements of the Free State 

as 150,000 tons, a factory to meet this demand should 
use 15 million units per annum. If the cement factory 
could be economically operated on a seasonal basis 
it should form a very suitable outlet for surplus 
power, but it seems to be improbable that such a 
factory could be operated on a sectional basis in 
Ireland. Furthermore, it must be remembered 
that the cement making industry is really a 
chemical industry requiring constant sampling and 
testing to maintain a uniform product of high 
quality, and this is really of more importance than 
the actual cost of the power. 
_ Figures have been given to indicate the possi- 
bilities of the use of surplus power in large under- 
takings, such as nitrogen fixation and cement man- 
facture, and a passing reference has been made to the 
possibility of the peat industry. The main fact to 
be noted about the surplus power is that large blocks 
of this power will be available, and that commercial 
companies that can make use of it should give the 
matter consideration. 

The advantages which the Shannon power develop- 
ment should confer on the Free State have not been 
elaborated. These might be summarised very shortly 
by saying that power will be available to cities, towns 
and villages at a rate cheaper than could be hoped for 
under existing conditions. Large savings in capital 
expenditure will be effected. It is hoped that arrange- 
ments can be made to supply electric light even to the 
poorer class houses in cities, towns and villages. If 
this can be achieved the social effects are probably 
incalculable. The estimates and costs are on the 


basis that the works shall be self-supporting, so that | 


these great national advantages should be realised 
without cost to the taxpayer. 
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The value of v is calculated from 


Heat Losses in Turbine Nozzles. iy celery eee 
P) 
By E. C. WADLOW. | where 
‘ coefficient of kinematic viscosity of the gas, 
As far as can be judged, the expansion of steam in , 7 absolute viscosity of the gas, 
|a steam turbine nozzle is accompanied by little or no | e density of the gas. 


|interchange of heat between the fluid and the nozzle 
wall when once conditions of equilibrium have been 
reached. Many years have elapsed since experiments 
were made in this direction, and then it was with a 
view to explaining the phenomena we now know to 
be due to supersaturation of the expanding steam, 
rather than to the measuring of heat loss, that such 
work was carried out. While the experiments them- 
selves were hedged round with experimental diffi- 
culties, the results were generally of such a nature as 
to indicate that the walls abstracted very little heat 
from the fluid passing over them, although they might 
|exert considerable influence upon the final state of 
the fluid after expansion, due mainly to friction 
between the fluid and the nozzle wall. 

| This state of affairs has no doubt been responsible 
|for the fact that in nearly every examination of the 
| prospects of the internal combustion turbine the 
| possibility of serious heat leakage at this point has 
been totally ignored. 

It will be recalled that the evolution of a successful 
prime mover on these lines is primarily dependent 
upon the adoption of high initial temperatures for 
the working fluid. Also, since a compact design is 
necessarily called for, in order to cut down radiation 
losses generally, it follows that the nozzles through 
| which the fluid is to expand must be as close as possible 
to the combustion chamber. 
| The conditions under which the nozzles will have 
|to work are therefore particularly severe, since the 
interior surfaces, which must maintain their original 
contour and finish, may be exposed to flaming hot 
oxidising gases which may enter the nozzle at tem- 
peratures as high as 2500 deg. Cent. and sweep over 
the surfaces with a velocity as great as 4500ft. per 
second. 
| Jn addition to being severe, then, the conditions 
are also quite outside anything encountered either in 
high-pressure steam turbine or in internal combustion 
engine practice. 

Several writers have advocated the adoption of 
water cooling of the nozzle walls, even though the 
temperature of the expanding fluid has been reduced 
considerably before entering the nozzle, either by 
admitting excess air into the furnace, or by water 
injection. Judging by their observations, it would 
appear that the possibility of an excessive heat loss 
jis either not contemplated or has been overlooked. 
Only one writer has been found! who seems to antici- 
pate any considerable loss. Even in this case no 
definite figure is given for the nozzle loss, but he antici- 
pated that the radiation loss to the furnace walls and 
the loss to the nozzle walls may together reach 10 to 
| 15 per cent. of the heat theoretically available. 

In the absence of any existing internal combustion 
turbines the point at issue is not one of immediate 
practical importance. It seems desirable, however, 
that attention should be directed to this point as one 
which must necessarily be considered in the event of 
any scheme for such turbines being prepared at ¢ 
| future date. 











| An EsTIMATION OF THE Heat Loss TO THE NOZZLE. 


Indifferent success has attended the vast amount 
of research which has been carried out to determine 
the laws governing the rate of heat transfer from and 
to a gas flowing through a tube, so that to expect a 
satisfactory solution to the much more involved case 
of a gas expanding in a nozzle is, for the present, out 
of the question. 
| ‘To obtain some idea of the possible magnitude of 
| the heat loss in the second case, however, some rough 
| calculations were carried out, and as it was found 
later that the values so obtained checked up fairly 
well with some experimental observations, a brief 
outline of the method employed may be interesting. 

The basis adopted was the well-known equation 
developed by Stanton for the transfer of heat from a 
}gas flowing through a tube. This takes the form 


a an 
H 2K fo] a Bias node 
ze t 
where 
H heat transferred at any cross section of the 


tube, C.H.U. per square foot per second, 
M weight of gas being discharged through the 
tube, pounds per second, 
r radius of the tube, feet, 
C, specific heat of the gas at constant volume, 
C.H.U. per pound per deg. Cent., 
T = temperature of the gas, deg. Cent. 
t = temperature of the tube wall, deg. Cent., 





. R v \o3 
x os ve 0-0262 ly ») - 0-000028 . (2) 
where 
| K a non-dimensional factor, 
t coefficient of kinematic viscosity of the gas, 
| v velocity of the gas in the tube, 


d = diameter of the tube. 


| 
| are small. 


These equations are stated by Tizard* to reproduce 
very accuyately indeed the results of the careful 
experiments of Jordan,’ and have been shown by 
him to reproduce, also, those of Lawford Fry,‘ relating 
to the flow of gases at constant pressure through 
tubes of constant cross sectional area. 

The conditions encountered in a nozzle, however, 
are very different from those in the experiments just 
noticed. Pressures, temperatures, gas densities, 
velocities—to mention a few—vary with extreme 
rapidity over a very short distance, and during a 
very short time interval, and any calculations must 
perforce be of a very tentative nature only. 


THe CASE OF THE STEAM TURBINE NOZZLE. 


Equation (1) may, first of all, be applied to the case 
of a nozzle expanding steam or air at moderate tem- 
peratures. It appears from the experiments of 
Stewart® that the temperature gradient along an 
uncooled nozzle in an axial direction 
approaches that existing in the expanding fluid, if the 
facilities for the removal of the heat from the nozzle 
The factor (T — t) will become very nearly 
constant for every elemental length of the nozzle. 
and of small magnitude due to the position of the 
| nozzle in the turbine giving but a poor path for heat 
to escape. 

On the assumption that the conduction of heat 
along the nozzle walls, in an axial direction, may be 
neglected, it would appear that at any cross section 
of the nozzle the wall will tend to take up the tem 
perature of the fluid at that section. The factor 
(T — t) therefore becomes very small and the quantity 
of heat abstracted from the expanding fluid very 
smallalso. This is in accordance with experiment and 
with experience. 

As long as the temperature of the nozzle may be 
permitted to approximate to that of the expanding 
fluid and no easy path is offered for the dissipation of 
heat from the nozzle, then the factor (T ), and 
consequently the heat loss, will be small. 


closely 





THE CASE OF THE INTERNAL COMBUSTION 
TURBINE NOZZLE. 

The determining factor is therefore the heat- 
| resisting characteristics of the nozzle material 
| mainly its non-scaling properties, but also its strength 
| at elevated temperatures. Of primary importance 
| also is the location of the nozzle, since this determines 
| the temperature gradients from the nozzle—ulti 
| mately to the atmosphere. 

Without discussing any further the selection of the 
material, its properties, and the nozzle position, we 
may pass on to consider what might happen in the 
worst combination of circumstances. This will oceur 
| when the nozzle is water cooled. , 
| If the cooling is effective the conditions are such 
| that the nozzle walls will reach a temperature slightly 
higher than that of the surrounding water. This 
temperature, moreover, will be very nearly the same 
at any point along the axial length, owing to the pre- 
dominating influence of the liquid cooling medium as 
opposed to the gaseous heating medium. At the inlet 
to the nozzle the velocity of the expanding gas is 
low, but its temperature is high. Even when the gas 
is fully expanded and the factor (T — ¢) is as small as 
possible, it may still be twenty times greater than it 
would be with an uncooled nozzle expanding steam. 

To obtain a rough idea of the magnitude of the 
heat loss under these conditions an estimate has been 
made utilising equations (1), (2), and (3). The 
example selected is that of a constant-pressure turbine 
nozzle expanding from 115 lb. per square inch absolute 
to 15 lb. per square inch absolute. The temperature 
at inlet is taken as 1273 deg. Cent. absolute, this 
giving a temperature after expansion of 712 deg. 
Cent. absolute—assuming no losses, constant specific 
heats, and the working fluid to be air. The nozzle 
selected is of simple form, giving the correct expansion 
ratio with no losses. The nominal throat diameter is 
0: 25in., the length 1-0in., the outlet diameter 0-32 1in.. 
and the radius of the inlet portion 0°3125in. One 
half of the nozzle profile curve is shown in Fig. | 

Although the theoretical conditions of the gas at 
any distance along the nozzle axis can be calculated, 
the actual conditions cannot be predicted with an) 
certainty. It is necessary, therefore, to emphasise 
again the fact that the following treatment is neces- 
sarily crude and cannot strictly be justified. 

Fig. 1 shows, in addition to the shape of the nozzle, 
eurves giving the following information for any point 
| along the axis of the nozzle : 





(a) The theoretical gas pressure, pounds per square 


| inch absolute. 





(b) The theoretical gas temperature, degrees Cent. 
absolute. 

(c) The theoretical gas velocity, feet per second. 

(d) The value of K calculated from equation (2). 

In addition to the information already given, it 
has been assumed that the initial specific volume is 
7:2 cubic feet per pound of gas, giving a rate of dis- 
charge of 0-063 lb. per second. In calculating the 
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curve of pressures it has been assumed that the 
effective cross sectional area is always at right angles 
to the axis of the nozzle. This is very nearly true 
in the neighbourhood of the throat and in the diverg- 
ing portion, but in the converging portion it can only 
be regarded as a very rough approximation owing to 
the rapidity with which the nozzle converges. 

The density of the gas falls as the expansion takes 
place, the curve being similar to those of temperature 
and of pressure in Fig. 1. The viscosity of the expand- 
ing fluid was assumed to be the same as for air, and 
was calculated for a number of temperatures from 
the equation of Grindley and Gibson,® although the 
range of temperature employed in their experiments 
was much more restricted, being only from 0 deg. 
Cent. to 100 deg. Cent. The effect of the expansion 
on the value of K is comparatively small after the 
initial stages. 

The following estimate of the heat loss has been 
based upon the curves in Fig. 1. For this purpose it 


minimum, rises rapidly to a maximum, which occurs 
at the throat of the nozzle. This is followed by a very 
sharp falling off for about 0-lin., when the curve 
again changes its direction and falls much more 
gradually. The curve showing the percentage heat 
loss at any point along the nozzle axis exhibits the 
peculiarities of the curves already noticed. The loss 
is at first considerable, but falls rapidly to a minimum 
at the throat. After a slight increase the loss remains 
practically constant until the gas leaves the nozzle. 
The maximum loss is just over 10 per cent., and the 
minimum 2-4 per cent. From planimetric measure- 
ments the total loss is approximately 5 per cent. of 
the kinetic energy theoretically generated. 

This method of treatment does not take into con- 
sideration the fact that the kinetic energy at 
the end of each section is lowered by an amount 
determined by the heat loss or by friction, but as the 
example was worked out to provide a rough idea only 
of the probable magnitude of the heat loss under 





tion of the expanding gas and of the pressure drop. 

The fundamental data obtained from the experi- 
ments in question have already been given in the 
paper’ referred to, but those relating to heat loss may, 
for the present purpose, be much more conveniently 
presented by Figs. 4 and 5, which indicate imme- 
diately the actual measured heat loss calculated as-a 
percentage of the energy theoretically available, for 
combustion chamber pressures up to 100lb. per 
square inch gauge. While the full lines in the figures 
have been drawn to represent the experimental 
points as far as possible, they have also been positioned 
so that the fixed relationships between initial gas 
pressures and temperatures, and the abscissa scale of 
energy, are closely satisfied. These relationships were 
previously determined by plotting the kinetic energy 
on a base of initial temperature for different initial 
pressures, and the points so obtained were transferred 
to Figs. 4 and 5. 

It may be pointed out that the energy theoretically 
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has been found most convenient to regard the heat 
flow to the nozzle as being made up of two cuom- 
ponents, one radial and one axial, the axis of the 
nozzle being the axis of reference. The radial heat 
flow only is at present under discussion. It has also 
been assumed that the temperature of the nozzle 
wall is 100 deg. Cent. and that the specific heat of 
the gas at constant volume is 0-178 and is inde- 
pendent of pressure and of temperature. 

The nozzle profile was divided into sections by 
radial planes. For each of these sections the follow- 
ing information was tabulated. (The mean value of 
any quantity was taken as the value at the middle of 
the section from the curves of Fig. 1.) 


(a) Length, inch. 

(6) Mean radius, inch. 

(c) Mean perimeter, inches. 

(d) Surface area of nozzle wall in each section, 
square inch. 

(e) Mean area of cross section, square inch. 

(f) Mean gas temperature, deg. Cent. absolute. 

(g) Difference between gas and wall temperature, 
deg. Cent. 

(h) Mean value of K. 

(i) Velocity at end of section, feet per second. 


From these the following items were calculated 
for each section :— 


(j) Mean value of heat transmission from equation 
(1), C.H.U. per square foot per second. 

(k) Total heat transmitted to cooling water, 
C.H.U. per second, i.e., (j) x (d). 

(l) Kinetic energy generated expressed as C.H.U. 
per second. 

(m) Heat loss, per cent., i.e., (k)/(l) x 100. 


Owing to the peculiar shape of some of the curves 
obtained when (7), (k), (1) and (m) were plotted, a 
number of sections in the neighbourhood of the throat 
were further subdivided and the above items calcu- 
lated separately. Owing to the varying lengths of 
these sections it was necessary to reduce (k) and (/) 
to a common basis and that selected for plotting in 
Fig. 2 is as follows : 


(n) Heat transmitted to cooling water, C.H.U. per 
second per 0- lin. length of nozzle. 

(0) Kinetic energy generated, C.H.U. per second 
per 0- lin. length of nozzle. 


Referring to Fig. 2, it would appear that the rate 
of heat transmission to the cooling water per square 
foot per second increases rapidly at first, until the 
throat of the nozzle is reached. After this the rate 
falls off gradually as the outlet of the nozzle is 
approached. The final rate is approximately one- 
third of the maximum. 

The curve giving the heat lost per second per unit 
length of nozzle shows some alteration in the earlier 
portion owing to the convergence of the nozzle, but 
falls off much in the same manner as the one already 
noticed, although the commencement is a little 
earlier. 

The rate, per unit length, at which kinetic energy 
is being generated in the nozzle, after a preliminary | 
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these conditions, these and the many other objections 
which may legitimately be raised may, for the present, 


be passed over. 


Some EXPERIMENTS ON Heat Loss FROM 
NOZZLEs. 


Some experiments confirming the occurrence of 
heat losses of the above-mentioned magnitude, when 
high-temperature gases are expanded in water-cooled 
nozzles, were recently published by the writer,’ and 
the reason for referring to the matter again is that on 
the former occasion space considerations prevented 
more than the very briefest reference to the question 
under discussion. 

The method of holding these nozzles in the steel 
plate which formed the end of the combustion 
chamber is shown in Fig. 3. Two nozzles were used, 
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the one being convergent-divergent, and the other con- 
vergent-parallel. 

The throat diameter was }in. and the total length 
was lin. in each case. Similarly, the converging 
portion of both nozzles was formed by the revolution 
of an arc of a circle #in. diameter about the nozzle 
axis as shown. The outlet diameters were in. and 
tin. respectively. The temperature of the nozzle was 
measured by a silver-constantan couple soldered as 
shown and calibrated in position. 

The heat loss was determined by measuring the 
quantity and temperature rise of the water cooling 
the nozzle. It was estimated that 87-5 per cent. of 
this passed into the water through the nozzle walls, 
the remainder being received in an axial direction 
from the furnace and through the plate which held 
the nozzle in position. The figures given in this 
article are those of the heat estimated to pass through 
the nozzle walls only. 

The kinetic energy which could theoretically be 


generated in the nozzle per second was calculated from | 


a knowledge of the initial temperature and composi- 
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available for each experiment was calculated on the 
assumption that the specific heats* of the gas increase 
with temperature according to a linear law, which 
is sufficiently accurate over the range of temperature 
covered. The variation in composition of the expand- 
ing gas was also taken into account in each experi- 
ment. The initial gas temperature before expansion 
was determined by a platinum-platinum-rhodium 
thermo-couple placed in the combustion chamber 
along the nozzle axis and at a distance of jin. from 
the nozzle entrance. The pressure in the combustion 
chamber was measured by a specially calibrated 
Bourdon gauge. 

In view of possible errors of observation and of 
wrong assumptions, the disposition of the experi- 
mental points is very satisfactory. 

Throughout these experiments the weight of water 
cooling the nozzle was approximately constant at 
0-1 lb. per second. As a result the nozzle tempera- 
ture was not constant, but increased as the initial 
gas temperature increased. With the convergent- 
divergent nozzle the maximum temperature reached 
was 122 deg. Cent., but with the convergent-parallel 
nozzle it reached 180 deg. Cent. It was originally 
intended that the nozzle temperature should be kept 
constant throughout by varying the water flow, but 
this was rendered impossible by experimental diffi- 
culties. In Figs. 4 and 5, therefore, no correction has 
been applied to allow for the varying temperatures 
of the nozzle. 

In order to obtain some information on the effect 
of nozzle temperature upon heat loss a few experi- 
ments were made upon the convergent-parallel nozzle, 
and although these are not sufficiently comprehensive 
to enable the exact influence of the nozzle temperature 
to be expressed numerically, they are interesting as 
showing general tendencies. 

Two series of experiments were made at combustion 
chamber pressures of 40 Ib. and 80 lb. per square inch 
gauge respectively. As those at the lower pressure 
seem less consistent than those at the higher, the 
latter only will be dealt with here, though both series 
obey the same general laws. 

Experiments were made at each pressure with 
three different rates of water flow, the temperature 
in the combustion chamber being varied so that the 
values of nozzle temperature and heat loss could be 
determined for different gas temperatures. A few 
experiments were also made on both nozzles when 
expanding air initially at atmospheric temperature, 
the nozzle being at atmospheric temperature also. 
As far as could be determined, no heat was gained or 
lost by the water under these circumstances. 

Fig. 6 gives the results of an analysis of these 
experiments, but owing to the fact that only three 
points on each curve are available, the positions and 
slopes of the latter cannot be drawn with any cer- 
tainty. Roughly, the heat loss may be reduced by 
1 per cent. at a combustion chamber pressure of 
80 lb. per square inch gauge, by increasing the tem- 
perature of the nozzle by about 15 deg. Cent., inde- 
pendently of the temperature of the gas. It would 
appear also that if the nozzle can be maintained at a 
temperature of about 260 deg. Cent. there will be no 
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heat interchange between the gas and the nozzle wall 
if the temperature of the gas entering the nozzle is 
1000 deg. Cent. This, however, does not seem 
feasible, for if it were so, the factor (T — t) of equation 
(1) would be of considerable magnitude for any point 
along the nozzle wall. By reducing the temperature 
of the nozzle to 150 deg. Cent. it appears that about 
10 per cent. of the heat initially in the gas will be 


carried away by the cooling fluid, for an initial gas | 


temperature of 1000 deg. Cent., the loss thus increasing 
rapidly as the temperature of the nozzle is reduced. 
Although the values of the heat loss appear, therefore, 
to be reasonable at low nozzle temperatures, the slope 
of the lines drawn to represent the results seems too 
steep. 

During the last experiment, when the rate of flow 
of water was cut down to a minimum to obtain the 


ments and calculations on internal combustion piston 
engines, that any effective form of cooling of the 
nozzle wall, and water cooling in particular, is likely 


|to result in the removal of a considerable percentage 


of the heat initially in the working fluid before 
expansion. 

The possible effects of this heat loss upon the state 
of the gas leaving the nozzle are interesting. When 
loss of heat to the nozzle wall is suppressed, as occurs 
with steam nozzles generally, the temperature after 
expansion is higher than it theoretically should be, 
owing to frictional reheat. At the same time, the 
velocity generated is reduced proportionately. The 
results are more complicated, however, when a heat 
loss through the nozzle is superimposed. One of two 
things may occur. First, it may so happen that 
the heat abstracted will be about equivalent to the 


bustion chamber to do no useful work, and it is 
extremely doubtful whether the improvement in 
blade efficiency will compensate for the earlier loss 
in furnace and nozzle efficiency. 

This, however, is the brighter side of the picture, 
for if the second case outlined above is found to 
obtain, heat leakage through the nozzle walls cannot 
but lower the overall efficiency of the cycle. 

That a heat loss of considerable magnitude will 
occur if water cooling is adopted has been amply 
demonstrated, and there is little doubt that such loss 
of heat is detrimental to the overall efficiency of the 
turbine. The possible overall efficiency obtainable 
with the limits of pressure and of temperature dictated 
by compressor design, and by the strength at elevated 
temperatures of the materials employed, is not high. 
The internal combustion turbine cannot be a success 
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highest nozzle temperature possible, the temperature 
of the water leaving the nozzle was about 80 deg. 
Cent. If experience shows that it is possible to work 
with higher nozzle temperatures without experiencing 
difficulty from oxidation and erosion of the nozzle 
wall, and it is still desired to circulate a cooling fluid 
to take care of any local overheating, it will be neces- 
sary to use a liquid other than water, or to use much 
thicker nozzle walls. 

The experiments were of too short duration to 
afford any definite information regarding the life of 
the nozzles under these working conditions, even 
though they were made of soft materials—the con- 
vergent-divergent nozzle of mild steel and the other 
of brass—-with a view to accelerating the deleterious 
effects of the rapidly moving oxidising gas. 

The convergent-divergent nozzle was expanding 
high-temperature gases for approximately 100 hours, 
and the convergent-parallel nozzle for approximately 
50 hours. At the conclusion the interior surfaces 
had a frosted effect instead of being polished, but 
measurements indicated that the increase in throat 
diameter was a little less than 0-00lin. in each case. 


COMPARATIVE EXPERIMENTS ON RECIPROCATING 
ENGINES. 

The loss of heat to the nozzle during the expansion 
of a gas in an internal combustion turbine finds a 
parallel in the jacket loss which occurs during the 
expansion stroke of an internal combustion piston 
engine. The latter quantity cannot be measured 
directly owing to experimental difficulties and can 
only be estimated by indirect methods. One such 
method was evolved by Dugald Clerk.* The quan- 
tity was calculated approximately by Clerk from his 
“zigzag” indicator diagram experiments, and 
varies for different engines running under different 
conditions. For a National gas engine, l4in. bore and 
22in. stroke, running at 160 revolutions per minute, 
giving an expansion time of 0- 1875 second, the heat 
flow during the explosion and expansion stroke, 
expressed as a percentage of the total heat input, was 
calculated by Clerk to be, for three experiments, 
15-4, 17-0 and 16-0 respectively. 

As a result of more detailed analysis Clerk con- 
cluded that about 60 per cent. of the loss takes place 
during the first three-tenths of the stroke. In another 
case about 50 per cent. was lost during the same 
fraction of the stroke. He adds: ‘“ These experi- 
ments prove conclusively that cooling behind a moving 
piston depends largely on the temperature of the 
water jacket, and still more upon the varying mean 
temperature of the cylinder walls according to the 
conditions of load and water circulation.” 


GENERAL CONSIDERATIONS. 


It is evident, therefore, from estimates based upon 
equations derived from simpler experiments, from 
actual nozzle experiments, and from analogous experi- 


IN CONVERGENT-DIVERGENT NOZZLE 
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heat generated by friction and the temperature drop 
of the gas during expansion may be approximately 
equal to the theoretical drop. In other words, the 
gas velocity may be determined by frictional losses 
and not by heat losses, the latter merely removing 
the surplus heat generated by friction. Secondly, the 
velocity theoretically possible may be lowered both 
by heat losses and by friction, and although the tem- 
perature after expansion may be the same as in the 
first case considered, the velocity generated might be 
further lowered. These points can only be elucidated 
by experiments, and those forming the basis of this 
article are unfortunately not sufficiently compre- 
hensive to satisfy this want. 

The temperature difficulty with internal combustion 
turbines has given prominence to many methods 
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directed towards reducing the temperatures of the 
cycle with as little detriment as possible to the overall 
efficiency. If it happens that it is possible to abstract 
heat from the gas without affecting the velocity, up 
to a certain point, on the lines suggested above, then 
indeed may a heat loss be for once somewhat of a 
The strength of the wheel and blades, 
and consequently the speed at which they may be 
run, is dependent upon the temperature of the 
surrounding gas, and it is necessary that this shall be 
kept below a certain maximum. Furthermore, 
frictional reheat serves no useful purpose whatever 
in the internal combustion turbine using a perfect 
gas, and having few stages in its expansion. But 
while this heat loss may result in improved blading 
efficiency, it must not be overlooked that heat so 
removed during expansion is generated in the com- 


LosSS IN CONVERGENT - PARALLEL NOZZLE 


unless the many parasitic losses can be cut down to a 
minimum. 


NozzLe MATERIALS AVAILABLE. 


Drastic cooling of the nozzle cannot, therefore, be 
seriously considered. The only course open is to 
employ a material possessing strength at high tem- 
peratures, together with very considerable powers of 
resistance towards erosion and to the attack of the 
high-temperature oxidising gases. Furthermore, even 
nozzles of such material must give satisfaction when 
effectively heat insulated from the turbine casing. 

Many interesting suggestions have been put forward 
from time to time regarding the materials which might 
prove satisfactory. Some of these suggestions have 
resulted from a desire to reduce the erosion and 
corrosion of the nozzle walls, some evince a desire 
for novelty, but very few make the suppression of the 
heat loss their main object. In most of the turbines 
constructed, and of which details of performance are 
available, the material employed for the nozzles is 
not stated, but as in some instances little attention 
was given to selecting the best profile, it is hardly to 
be expected that the less obvious question of heat 
loss should claim much attention. 

Stern,’ in his suggested turbine for aircraft, work- 
ing on the constant-pressure cycle, recommended 
cast iron, but gave no indication as to whether or not 
the nozzle should be water cooled. 

Tungsten™ has also been suggested as a suitable 
material, could it be obtained in bulk, on account of 
its high melting point and tensile strength, but it is 
very unlikely to be used on account of its cost and 
susceptibility to oxidation at comparatively low tem- 
peratures. While this latter objection does not 
apply to platinum, which at one stage in internal 
combustion turbine development was seriously put 
forward, cost again is the eliminating factor. 

An interesting possibility is that of employing 
refractory materials in the construction of nozzles. 
As long ago as 1907, Batho™ employed porcelain 
nozzles in a series of experiments on the temperature 
gradient existing in steam during its expansion in a 
convergent-divergent nozzle. His conclusion was 
that the material was unsatisfactory and that the 
heat leakage through the nozzle wall was very small. 
Stern’ also stated that experiments with porcelain 
nozzles had not given satisfactory results, but gave 
no details. The manufacture of such nozzles is fairly 
simple, but accuracy of dimensions cannot be guaran- 
teed without subsequent working. If this is carried 
out a smooth surface cannot be imparted to the 
nozzle. 

More recently, fused quartz has become available, 
and could undoubtedly be formed, without great 
trouble, to the requisite shape and size. The surface 
finish is excellent and the material so hard and heat- 
resistant that scaling and erosion would be absent. 
The only disadvantage is its brittleness, and this, 
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possibly, may set a definite limit to its utility in this 
direction. It seems, however, that the material 
would be well worthy of a trial. 

Finally, there is the group of heat-resisting alloys 
developed during the last dozen or so years which 
possess qualities markedly in advance of anything 
previously attainable with ferrous alloys. Their 
properties have been so frequently commented upon 
that it is unnecessary to refer to any specific examples, 

CONCLUSION, 

In concluding, it may be observed that the problems 
of the nozzle, when they do arise, will always be 
serious and important items in the evolution of the 
internal combustion turbine. With regard to the 
heat leakage dealt with in this article, there is for- 
tunately every indication that considerable progress is 
being made in the production of suitable heat-resisting 
materials for the nozzle, and this must be looked upon 
as satisfactory, even though little direct progress is 
of the 


being made in the practical development 
internal combustion turbine itself. 
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The New Holland-America Liner 
Statendam. 
No. IL. (conclusion).* 


IN our preceding article we described the design of the 
hull and propelling machinery of the “ Statendam,” 
and gave sore particulars of her passenger accommoda- 
tion, and of her safety and navigating equipments. In 
connection with the fire protection devices, we may say 
that, in addition to the Rich smoke detectors and fire- 
extinguishing apparatus, a complete Foamite equipment 
is installed in the boiler-rooms, and additional portable 
extinguishers of this type are also carried. To-day we 
deal principally with the engine-room auxiliary machinery 
and the steam and feed connections. The metric figures 
given in this article, together with the diagram of the 






with a steam temperature of 650 deg. Fah. The six boilers 
are of the Babcock and Wilcox water-tube type and are oil 
fired on the ** White " system. Solid forged drums are used 
and the position of the superheater is somewhat lower 
than that of the normal pattern of boiler on account of the 
high temperature at which the steam has to be delivered. 
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Fic. 1 DE-SUPERHEATER 


Each boiler must provide steam for 4000 S.H.P., so that 


in service five boilers are in operation and one is a stand-by 


consists of a seamless steel casing, in which water, taken 
from the delivery side of the main feed pumps, is main- 
tained at a constant level by a float and valve. This water 
is drawn up by a circulating pump, and is delivered as a 
fine spray into the upper part of the vessel. Steam enters 
on the right and after saturation by the spray leaves on 
the left. In a very short time the water at the bottom 
of the vessel reaches saturation temperature. 

The condensers are of the ** Weir "’ underslung regenera- 
tive type, with “ Allen”’ electrically driven centrifugal 
circulating pumps. Each of these pumps, of which there 
are four, has a 19in. branch and a designed output of 
6500 gallons of water per minute against a head of 28ft. 
They are driven by 80 B.H.P. variable-speed motors with 
contactor control gear fitted on the unit. Other Allen 
pumps include the auxiliary circulating, sanitary, and oil- 
cooling pumps, all of which are electrically driven. The 
two air pumps are of the “* Weir-Paragon "’ pattern, and are 
also motor driven. Each of them has two chambers, with 
a bore of 19in. and a stroke of 13in., and vacuum augmenter 
ejectors with condensers are fitted. They are designed 
to deal with 75,270 lb. of condensate per hour, when 
running at 80 r.p.m., with a designed vacuum of 95 per 
cent. corresponding to about 28-94in. under working con- 
ditions. 

The main feed pumps are four in number and of the 
* Weir ” direct-acting type, having a 12}in. pump cylinder 
and a 24in. steam cylinder, with a stroke of 28m. Each 
pump when making eight double strokes per minute will 
deliver 10,000 gallons of water per hour against a pressure 
of 470 lb. per square inch when supplied with steam at 
250 lb. gauge pressure and when exhausting against a 
back pressure of 89 Ib. per square inch abs. There are two 
multiflow surface type feed-water heaters for low and 
high pressures ; the former has a surface of 534 square feet, 
and is designed to raise the temperature of 200,000 Ib. 
of feed water per hour from 120 deg. to 175 deg. Fah. 
when supplied with 11,800 Ib. of steam per hour at a pres- 
sure of 10-81b. per square inch abs. This heater has 
also to raise the temperature of the same amount of water 
from 120 deg. up to 260 deg. Fah. when it is supplied 
with 30,000 lb. of steam per hour at a pressure of 89 Ib 
per square inch abs. The high-pressure heater is of the 
same type with a surface of 750 square feet, and is designed 
to heat 200,000 lb. of feed water per hour from 175 deg. 
to 300 deg. Fah. when supplied with 26,500 Ib. of steam at 
a pressure of 89 Ib. per square inch abs. 

Each of the vertical evaporators, of which there are 
two, has a surface of 132 square feet and an output of 
70 tons of vapour per twenty-four hours. They are 
supplied with steam at 89 lb. per square inch abs., and 
the vapour produced is led to the low-pressure bled steam 
main at 10-8 lb. per square inch abs., or it can be passed 
at atmospheric pressure to the distiller condenser. This 
condenser has 300 square feet of surface, and its designed 
duty is to condense 140 tons of vapour per twenty-four 
hours when supplied with 35,000 gallons of circulating 
water per hour at an inlet temperature of 65 deg. Fah. 


































































































































































































































































































































































feed circuit, are taken from a paper read on May 10th last unit. The air heaters are designed to raise the tempera- Other Weir pumps include electrically driven units for the 
before the Royal Institution of Engineers in Holland by | ture of the combustion air to 347 deg. Fah. All the oil transfer, fresh water, lubrication, circulating water 
Dr. W. M. Meijer, the Chief Superintendent of the Holland- | steam produced by the boilers passes through the and auxiliary boiler feed services. In the feed tank—see 
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ceedings *’ of that Institution in due course. 


MAIN AND AUXILIARY MACHINERY. 


It will be recalled from our first article that the ‘‘ Staten- 
dam” is propelled by twin-screw single-reduction geared 
turbine machinery, designed to operate at 400 lb. pressure 


PROPELLING 


* No. L. appeared May 31st. 


by passing boiler steam through two specially designed de- 
superheaters working along with reducing valves. A section 
through one of these is shown in Fig. 1. The purpose of 
these de-superheaters is to provide saturated steam to the 
feed heaters and other services which are normally operated 
by steam bled from the main turbines. Whilst manceuvr- 
ing, this source of supply is not available, and the de- 
superheaters are then brought into action. Each of them 


steam valve, which regulates the supply of steam to the 
evaporators, according to the water level within the feed 
tank. 


Freep WATER AND STEAM CIRCUITS. 
In designing the machinery of the “ Statendam ”’ an 
effort was made to obtain the utmost economy with regard 


to the amount of heat expended, on the one hand for 
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main propelling and engine-room auxiliary purposes, and, 
on the other, to meet the various demands of the naviga- 
tion, lighting, ventilating, food preparation, refrigerating, 
and cargo-handling services. As is well known, the main 
loss of heat in any steam cycle takes place in the con- 
denser where the latent heat of evaporation is withdrawn 
from the operating steam and passes overboard with the 
circulating water. In the installation we are considering 
steam is generated at an initial pressure of 28 kilos. per 
square centimetre above atmosphere, and a total tempera- 
ture of 350 deg. Cent. It is expanded to a pressure of 
6-2 kilos. per square centimetre abs. in the high-pressure 
turbine and to 0-7 kilos. per square centimetre abs. 
in the low-pressure turbine, from which it exhausts to the 
condenser at a 95 per cent. vacuum. The heat content 
of this steam is 746 calories per kilogramme before expan- 
sion, and after expansion to the condenser it still has a 
heat content of 495 calories, so that allowing 20 calories 
for the heat content of the condensate, of the 746 calories 
originally present, no less than 475 are wasted in the cir- 
culating water. In order to minimise this loss as far as 
possible, the installation has been designed to utilise bled 
steam for feed-water heating, for supplying warmed air 
to the public rooms and cabins, and for the general domestic 
services of the vessel. With the exception of the feed 
pumps, all other auxiliary pumps and fans are electrically 
operated, the current for lighting and power purposes being 
supplied by four 400-kW Diesel engine driven generator 
sets. 

The steam and feed-water circuits can be clearly followed 
from the diagram we reproduce in Fig. 2. On the left 
and right-hand sides there will be seen the two main tur- 
bines and condensers, from which tappings are taken to 
feed the 6-25 kilos. per square centimetre abs., and the 
(}-76 kilos. per square centimetre abs. bled steam circuits 
which are indicated at the top of the diagram. The four 
main feed pumps which work at a designed pressure of 
17-5 kilos. per square centimetre above atmosphere and 
exhaust to the 6-25 kilos. per square centimetre circuit, 
which otherwise supplied from the intermediate- 
pressure stage of the main turbines, are shown to the lower 
right-hand side of the diagram. The steam for the boiler 
feed pumps is taken through the de-superheaters and the 
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reducing valves, and the condensate from the main con- 
densers is slightly heated by the steam from the vacuum | 
augmenters, so that it attains a final temperature of | 
26 deg. Cent. It is then delivered to the treating tank, 
where it is mixed with the drained condensates from the 
various circuits, and is further raised to 49 deg. Cent. | 
From the feed pumps it is delivered through the low and | 
high-pressure feed heaters, in which its temperature is | 
increased to 80 deg. and to 150 deg. Cent. respectively, | 
this being the temperature at which it is supplied to the | 
boilers. Steam traps are fitted on the heating steam sides 
of both feed heaters, and the condensate so derived passer | 
from the high-pressure heater to the treating tank, while | 
that from the low-pressure heater is delivered to the main 
At the top of the diagram the feed heater 
steam circuits are shown, as are also those for the evapo- 
rators and the ship's heating, galleys, and sanitary hot 
water supplies. 

The two bled steam circuits are designed to be main- | 
tained at a constant pressure, whilst the main turbines | 
are operating under full-power conditions, that at | 
maximum heat economy. When manceuvring, maki 

| 


condensers. 


18 


arrangements are made, previously referred to, for taking 
steam direct from the boilers through the de-superheaters | 
and reducing valves. Safety valves are fitted in both the 
heating circuits to protect them from damage in the event 
of a possible failure of one of the reducing valves. When 
the turbines are shut off from the heating system any 
desired manceuvres can be carried out without interfering 
with the working of that system, and when the turbines 
are again put upon full power the normal supply of bled 
steam is reinstated. 

Economy. 


CALCULATED HEAT 


In Fig. 2, at the foot of the diagram, a calculated analysis | 
of the steam distribution in kilogrammes per hour is given 
along with the estimated quantities of steam required in | 
actual service. If we assume a total heat of 746 calories | 
per kilogramme at the beginning, the following amounts | 
of heat regained in the various circuits per kilogramme of | 
steam are obtained :— 

Calories. 

Low-pressure feed water heater 5 


High-pressure feed water heater 70 


Drain from evaporator heating coils Rie’. abeee ee 4°35 
Drain from high-pressure feed heater, oil fuel heaters 
and steam led to vacuum augmenter including 
heat present in the feed water when leaving the 
condenser ‘so 6s of SA 66 “62 © ~» 10-24 
Drain from galleys, ship's heating and sanitary hot 
water tanks - oe ae Tee 13-20 
137-79 


Thus in every cycle there requires to be added per kilo- 
gramme of steam 746 — 137-79 calories, or 608-2 calories. 
If the efficiency of the boilers is taken as 87 per cent. and 
the higher calorific value of the fuel at 10,555 calories per 
kilogramme, the fuel consumption per kilogramme of 
steam produced works out at 0-0662 kilos. of oil, corre- 
sponding to a 15-1 to 1 evaporation ratio. For every kilo- 
gramme of steam produced by the boilers 0-9552 kilos. 
is led to the high-pressure turbine, the remainder going 
to the feed pumps and the vacuum augmenter. Further, 
of this 0- 9552 kilos. an amount of 0-2905 kilos. is bled for 
high-pressure feed heating and for the evaporators, 
galleys, &c., so that only 0-6447 kilos. enters the inter- 
mediate pressure turbine. After passing through this 
turbine 0-365 kilos. is again bled off, so that only 
(}-6286 kilos. reaches the low-pressure tarbine and passes 
to the condenser. This being so, only 63 per cent. of the 
steam reaches the condenser, and of the remaining 27 per 
cent. the latent heat of evaporation is either completely 
regained or is usefully expended in heating the ship and 
performing other domestic services. 

For every kilogramme of steam produced by the boilers 
there is available for power production in the main engines 
the following fractions :—In the high-pressure turbine, 


0-9552 kilos.; in the intermediate-pressure turbine, 
0-6647 kilos; and in the low-pressure turbine, 
0-6282 kilos. Further, the internal heat drop of this 


| ship’s domestic 





steam amounts to 85 calories between the high-pressure 
turbine supply and exhaust ; to 84 calories between the 


intermediate-pressure turbine supply and exhaust; and 
to 82 calories between the low-pressure turbine supply and 
exhaust. There is therefore available for every kilogramme 
of steam produced 81-19 calories in the high-pressure tur- 
bine, 55-83 calories in the intermediate-pressure turbine, 
and 51-51 calories in the low-pressure turbine, giving a 
total of 188-53 calories available for power production. 
If now the mean thermodynamic efficiency of the turbines 
is taken at 83 per cent., in order to produce one shaft 
horse-power 4-04 kilos. of steam will be required, and with 
the calculated 15-1 to | ratio of evaporation 268 grammes 
of oil fuel. If an output of 20,000 shaft horse-power be 
assumed, this gives a fuel consumption of 5-36 metric tons 
per hour, or 128-6 tons per day of twenty-four hours. If 
now to this quantity there be added the fuel consumption 
of the Diesel generator sets, which may be taken as 7 tons 
per day, the total consumption for all purposes works out 
at 135-6 metric tons of oil per day, corresponding to 282-5 
grammes of oil fuel per shaft horse-power hour. 

On the trials of the ship and during her first voyage a 
daily consumption of 146-3 metric tons of oil fuel and 
7 tons of Diesel oil was recorded for an output of 22,140 
shaft horse-power. The fuel oil used had a calorific value 
of 10,260 calories per kilogramme, which is low, and the 
consumption corrected for 10,555 calorific value of oil 
works out at 142-2 metric tons per day, or, including the 
Diesel oil, 149-2 tons, corresponding to 280-7 grammes of 
oil per shaft horse-power for all purposes. This value is 
very close indeed to the calculated figure of 282-5 grammes 
given above. 

We have seen that for each kilogramme of steam at 
every cycle an amount of heat equal to 608-2 calories 
must be added, and also that per kilogramme of steam for 
power production in the turbines 188-53 calories are avail- 
able, which, taking a thermodynamic efficiency of 83 
per cent. gives an amount of energy equal to the 
equivalent of 0-83 188-53, or 155 calories. With an 
87 per cent. boiler efficiency the 608-2 calories which have 
to be added are equal to 699 calories of fuel. Thus for 
every 699 calories of fuel 155 calories effective power is 
obtained at the shaft, giving an efficiency for the complete 
installation of 22-2 per cent. If now the energy required 
for producing propelling power, along with its auxiliary 
requirements for other purposes, be taken into account, 
the following figures are obtained :—For ship's heating, 
45-84 calories; for sanitary hot water, 25-78 calories ; 
for galleys and pantries, 14-33 calories; giving a total 
of 85-95, or, say, 86 calories. The efficiency of the installa- 
tion can also be arrived at in the following way. For 
every kilogramme of steam there are added 699 calories 
of fuel, and for every kilogramme of steam 86 calories 
are usefully expended in domestic services, giving @ 
difference of 613 calories. Of this remaining 613 calories 
155 calories of effective propulsive energy is produced, 
which corresponds to an efficiency of 25-3 per cent. It 
should be pointed, however, that in making these last 
two efficiency calculations the consumption of the oil 
engine-driven generators has not been taken into account. 
In so far as the electrical energy supplied by the generators 
is used for purposes which do not directly apply to the 
services, the corresponding fuel con- 
sumption expressed in calories and taken for 1 kilo. of 
steam consumption should be added to the calculated 
heat in calories required per kilogramme of steam. If this 
is done, the percentage efficiencies above given are slightly 
reduced, but at the moment correct measurements of the 
energy distribution in the different electric circuits are 
not available, so that the exact correction cannot be made. 

Justifiable pride is felt by the Holland-America Line, 
the owners of the “‘ Statendam,”’ and by Wilton’s Engineer- 
ing and Slipway Company, of Rotterdam, on the completion 
of a ship which is believed to be the most economical liner 
afloat. The hull of the “ Statendam ” was towed from 
Harland and Wolff's Belfast yard in April, 1927, and 
arrived at Wilton’s new Schiedam yard on April 20th. 
About two years later, the completed liner ready for sea 
left Rotterdam for her technical trials. After a successful 
maiden voyage she is now returning from New York to 
Rotterdam on her second round trip. We would express 
our indebtedness to Dr. W. M. Meijer, who has placed at 
our disposal the particulars given in these articles, and we 
would congratulate him on the honour of the rank of 
Officer of the Order of Orange-Nassau, lately conferred 
upon him by the Queen of the Netherlands in recognition 
of the work he has done in connection with this ship. 
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KE. Bateson, G. C. B. Begg, R. W. Bell, A. Benzie, G. Boon, 
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Section A only (54),—W. G. MacD. Anderson, A. L. Archibald, 
F. Bardsley, E. 8. Benson, R. F. C. Booth, H. RK. Bridger, 
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A. W. Nettleton, G. W. Roberts, J. D. Sharman, C, H. Smith, 


W. McC. Smith, V. E. Stanbridge, G. 8. Standley, J. D. 5. 
Stephen, J. A. Stirling, N. H. Stockley, T. 8. Taylor, jun., 
J. A. Thomson, J. C. Thomson, E. J. Tonelli, L. G. Tucker, 


N. E. Westerhout, H. W. Wood, R. K. Wood, J. M. Wyilie. 
Section B only (33).—-W. C. N. Bosworth, J. B. R. Brooke, 
G. Butters, H. W. Cameron, F. H. Clough, T. Cooper, H. C. H. 
Crawley, C. C. Cunnold, M. N. Dalal, G. Downing, H. J. Eddie, 
G. C. N. Elliot, F. Everitt, J. Fletcher, A. H. Gillard, B. W 
Hadfield, K. A. Haynes, H. 8. Heath, A. Inglis, K. E. Langford, 
W. B. Lawson, J. E. Lee, A. Parker, J. H. A. Perkins, W. H 
Pink, J. C. Russell, J. A. B. Scott, E. W. E. Simpson, J. G 
Smith, J. N. Smith, W. E. Thorowgood, C. E. Watson, F. T. 
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J. Armitage, B.A. (Cantab.), A. Ashworth, B.Sc. (Manchester), 
R. O. Atkinson, J. Baker, J. 8. Balfour, B.A. (Cantab.), L. T. 
Beck, C. C. M. Bell, B.Sc. Eng. (Lond.), D. A. De C. Bellamy. 
B.Sc. Eng. (Lond.), F. B. Belton, B.Sc. Eng. (Lond.), P. BR, 
Bence-Jones, M.C., B.A. (Cantab.), F. H. Bennett, 
(Liverpool), W. H. Best, B.Sc. Eng. (Lond.), H. T. Bird, 
(Dublin), P. L. Bolton, H. C. T. Boyd, B.A. (Cantab.), J. ‘ 
Bregazzi, B.Eng. (Liverpool), N. E. M. Brydon, B.Sc. (5t. 
Andrews), R. F. Buchanan, B.Sc. (St. Andrews), W. E. Bullen, 
B.Sc. (Durham), D. J. Bunting, B.Se. Eng. (Lond.), T 
Burrows, N. W. Carr, H. E. T. Compton, W. H. Crocker, B.5« 
(Bristol), C. D. Crosthwaite, B.Sc. Eng. (Lond.), E. A. Dalzell, 


B.Sc. (Belfast), 8. M. Davies, R. Davison, J. H. Dean, B. Eng. 
(Liverpool), J. L. Derwas, B.Sc. Eng. (Lond.), R. P. Devlin, 
B.E. (National), A. R. Dippie, J. L. F. Dixon, B.Sc. (Glas.), 


A. T. Dougal, B.Sc. (Edin.), R. F. Earley, E. Edwards, J. 
Elliott, B.A.I. (Dublin), D. R. Errington, C. Farmer, B.Sc. Eng. 
(Lond.), R. D. Farrington, B.Sc. Eng. (Lond.), J. F. Field, B.Sc. 
(Edin.), A. C. Fielding, B.A. (Cantab.), V. W. Frampton, B.Sc. 
Eng. (Lond.), 8. L. Furnivall, C. O. L. Gibbons, B.Sc. (Bir- 
mingham), R. T. Gillet, B.Sc. (Bristol), E. E. Glynne, B.A. 
(Cantab.), J. 8. Godwin, G. D. Grant, B.Sc. (Birmingham), 
W. Grant, C. J. Gray, B.Sc. Eng. (Lond.), G. G. Gwilliam, 
J.C. Hamer, B.Sc. Eng. (Lond.), E. V. Hawkridge, A. F. Haxton, 
B.Sc. (Edin.), J. G. Heaslip, B.A.I. (Dublin), J. F. Hedley 
G. F. Henderson, D. Hide, W. A. Hill, B.Sc. (Belfast), A. ‘ 
Hobbs, B.Sc. Eng. (Lond.), N. B. Hodgkin, P. 8. Hollands, 
B.Sc. Eng. (Lond.), F. B. Hollis, R. H. 8. Howell, B.Sc. Eng. 
(Lond.), L. P. F. Hubbard, B.Sc. Eng. (Lond.), D. Hudson 
B.Sc. Eng. (Lond.), G. Hughes, B.Sc. Eng. (Lond.), O 
Humphreys, B.Sc. (Wales), R. A, Hutson, T. E. Hutton, B.Sc. 
(Manchester), B. E. Ireland, R. A. I. Irvine, B.Eng. (Liverpool), 
W. A. Johnson, B.A. (Cantab.), P. H. Jones, E. A. Kanso 
G. R. Kettlewell, H. G. King, G. Kirk, B.Se. (St. Andrews), 
A. J. W. Learmouth, B.E. (New Zealand), R. H. Lee, B.Se 
(Birmingham), J. J. Liptrott, B.Sc. Eng. (Lond.), N. B. Liver- 
sedge, B.Sc. Eng. (Lond.), E. G. Longbottom, B.Sc. Eng. 
(Lond.), W. B. Lyall, R. E. McCreadie, A. W. Macdonald 
B.Sc. (St. Andrews), I. G. Macdonald, B.Sc. (Edin.), J. B. 
McGaw, W. MacGregor, B.Sc. (Glas.), H. G. McHaffie, B.S« 
(Edin.), A. J. W. McIntosh, B.Sc. (St. Andrews), J. McMillan, 
B.Sc. (Glas.), H. A. Macnab, B.Sc. (Glas.), J. G. Macpherson, 
B.Sc. (Edin.), D. M. Mactavish, B.Sc. Eng. (Lond.), G. W. 
Madoc-Jones, B.Sc. Eng. (Lond.), K. C. Mann, B.A.I. (Dublin), 
H. D. Manning, B.Sc. (Birmingham), K. B. Manning, J. Manson, 
B.Sc. (Manchester), A. Middleton, B.Sc. (Manchester), D. RB. 
Mill, B.Sc. (Edin.), W. M. Moffett, B.Sc. (Glas.), S. F. Morice, 
D. E. Morse, W. A. Newsam, B.Sc. Eng. (Lond.), T. Nisbet, 
B.Sc. (Bristol), M. W. G. Overton, 8. D. Parsons, B.Sc. (Birming- 
ham), R. F. Pearson, B.Sc. Eng. (Lond.), C. I. Pennington, 
B.Sc. (Manchester), H. W. T. Perkins, B.Eng. (Sheffield), 
G. A. Phillips, C. R. Pickering, B.Sc. (Glas.), N. J. Pugh, R. 5. 
Read, B.Sc. Eng. (Lond.), F. H. Richards, B.Sc. Eng. (Lond.), 
S. Ridgway, B.Sc. (Manchester), N. Robertson, B.Sc. (Birming- 
ham), F. J. Rush, B.Sc. (Manchester), A. F. Rushbrook, B.Sc. 
Eng. (Lond.), L. 8. Sanson, B.Se. (Edin.), A. B. Saunders-Jacobs, 
B.Sc. Eng. (Lond.), P. A. Scott, B.Sc. (Edin.), G. A. R. Sheppard, 
B.A. (Oxon.), W. A. Siddans, B.Sc. Eng. (Lond.), E. L. Smith, 
B.Sc. (Glas.), F. R. O'N. Smyth, B.Sc. Eng. (Lond.), LG. Snow, 
H. Stead, B.Sc. (Leeds), H. P. Storey, B.Sc. (Wales), H. E. G. 
Stripp, R. N. Stuart, B.Sc. (Glas.), J. A. Tarapevevala, B.S« 
(Edin.), E. W. Taylor, B.Sc. (Manchester), J. 8. Terrington, 
B.Sc. Eng. (Lond.), E. W. Thomas, B.Sc. Eng. (Lond.), E. A. D 
Thomas, B.Sc. (Durham), A. Thomson, B.Sc, (Edin.), A. G. 
Ticehurst, W. Tivendale, A. L. Vaugon, B.Sc. Eng. (Lond 
H. R. Ward, B.Sc. (Bristol), J. 8. Wilson, B.Sc. Eng. (Lond.), 
T. 8. R. Winter, L. J. Wyatt, J. H. Young. 








Tus Lystrrure or Metaus.—-Owing to the great number of 
non-members of the Institute of Metals who are anxious to tak: 
part in the Diisseldorf meeting of the Institute, to be held on 
September 9th to 12th, the Council of the Institute will meet 
specially on July 4th to consider applications for membership 
of the Institute, Only members of the Institute will be able to 
take part in the various functions in connection with the Dissel- 
dorf conference. 

ASsocIATION OF Ex-SreMENs’ MeNn.——On April 26th a meoting 
was held in London at which the Association of Ex-Siemens’ Men 
was formed, and on Wednesday, May 29th, the first re-union 
dinner was held, with Mr. Frank Wallis (English Electric Com- 
pany) in the chair. Some fifty members attended the dinner 
and concert, and a very enjoyable evening was spent. The 
Association is confined to ex-members of the Siemens’ organisa- 
tions and the qualification for membership is that applicants 
should have served at least one year on the staff of such organi- 
sations, the annual subscription being merely a nominal one. 
The hon. secretary is Mr. J. Snow Huddleston, Dagenham Dock, 
Essex, who would be pleased to give full particulars of the 
Association. 

An Ow Feever Improvement. —We 
Joseph Kaye and Sons, Ltd., Lock Works, 
half-pint seamless oil feeder fitted with a new and simple im- 
srovement whereby the flow of oil from the can may be regu- 
ated to suit the user's requirements. The can is provided with 
the familiar valve operated by a thumb button, whereby th 
passageway through the spout is opened and closed. The 
improvement consists of fitting a nut and a lock nut under the 
thumb button, which, as a consequence, can be regulated in its 
travel from the full normal value down to zero. In this way the 
user can set the feeder to deliver a flow of oil of any convenient 
amount. We are informed that Messrs. Kaye were recently 
asked to supply an oil feeder of this type as a sample, and that 
atter the sample had been tested a large order was placed with 
them. 


have received from 


Leeds, a sample 
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North-East Coast Exhibition. 
No. IV.* 


Our description of the apparatus and machinery 
shown in the Palace of Engineering at the North-East 
Coast Exhibition is continued below. 


MicHe.t BEARINGS, Lrp. 


An exhibit of special interest to marine engineers 
is that of Michell Bearings, Ltd., of South Benwell, 
Newcastle-on-Tyne, which is shown in Fig. 32. 
It consists of two marine thrust blocks, one of which 
is fitted with the firm’s patented thrust indicator, 
and one of the latest forms of Michell tunnel bearings. 

The units are arranged in line, and are motor 
driven through a reduction gear, the shaft revolving 
at 50 r.p.m. The covers are lifted to expose the 
internal parts so that the general construction of 
the units and the distribution of oil to the pads 
can be clearly seen. In actual service the thrust 
block— see right-hand view in Fig. 32—is entirely 


enclosed. It contains its own oil supply in the 
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Slipper units and thrust rings of various sizes, both 
for land and marine work, are to be seen ; also a thrust 
ring made in halves which has been specially designed 
for a combined reciprocating engine and exhaust 
steam turbine installations of the Bauer-Wach type, 
in which they are employed both for the turbine 
and the second reduction thrust bearings. 


A. REYROLLE AND Co., Lrp. 


Metal-clad switch pillars with wide machined flanges 
which make the enclosure flameproof, are among the 
exhibits of A. Reyrolle and Co., Ltd., of Hebburn-on- 
Tyne. As shown in the illustrations, Figs. 33 and 34, 
these pillars consist of fixed and movable portions. 
The former contains only the insulated connections 
and the latter current transformer trip coils, and 
other apparatus that is likely to require overhaul or 
adjustment. In order to isolate the circuit breaker, 
it is simply necessary to pull the movable portion 
along the side bars to be seen in Fig. 33. The plug 
receptacles are then the only parts that are alive, 
and in order to avoid danger they are deeply recessed 
in porcelain insulators, and a door with a padlock is 
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Fic. 32--TUNNEL BEARING AND THRUST BLOCKS MICHELL 


pedestal, and provision is made for fitting a cooling 
coil, although this, we are informed, is seldom neces- 
sary. When standing, the oil is level with the bottom 
of the shaft, the lower part of the collar being sub- 
merged. As the shaft revolves surplus oil adhering 
to the collar is scraped off at the top centre and 
cascades into troughs at the sides which direct the 
flow to the thrust pads and also to the journals. The 
oil returns by gravity to the sump, and is again picked 
up by the collar, and so the natural circulation pro- 
ceeds. By a simple oil-deflecting device all glands 
are abolished and the oil is prevented from escaping 
along the shaft at the ends of the bearing. The thrust 
pads themselves are carried in stiff horseshoes, and 
by removing a light cover all internal parts can be 
removed without disturbing the shaft. The whole 
of the thrust load is transmitted through the horse- 
shoes to the lower half of the block, so that no stress 
is applied to the cover bolts. 

When it is desired to register the actual thrust 
exerted by the propeller—see the centre view in Fig. 
32—the forward horseshoe is replaced by one of 
forged steel containing four or more short rams. By 
means of a small hand-operated oil pump these rams 
press aft until the propeller load is balanced and 
registered on an ordinary pressure gauge. On the 
stand arrangements are made whereby a load of 250 Ib. 
per square inch on the pad faces can be applied by 
means of a hand pump giving a total thrust load of 
approximately 20,000 Ib. The bearing can be shown 
running under a thrust pressure of 8 tons. If desired 
the thrust can be recorded on a graph, which has been 
done in the P. and O. liner “ Viceroy of India,’’ and 
other recent vessels. The thrust indicator has been 
extensively used on board naval and merchant ships, 
and much valuable data have, and are being obtained. 

The Michell tunnel bearing—shown to the left of 
Fig. 32—has been developed to overcome unsatis- 
factory conditions, which often obtain even in modern 
vessels and warships, when oil is led from the pressure 
system to each bearing and drained into a tank at 
the after end from which it has to be pumped back 
to the engine-room. In such installations the end 
glands which are usually fitted to retain oil in the 
bearings, may often become a source of anxiety as 
they may tend to score the shafts. The new tunnel 
bearing is self-contained, self-lubricating and oil- 
tight, and is considerably shorter and lighter than 
the usual tunnel bearing. Moreover, all external 
oil pipes and accessories are eliminated. The new 
bearings are manufactured both for naval and mer- 
cantile service, in sizes varying from 5in. to 22}in. 
diameter. They are being fitted to the new passenger 
liners which are now under construction for the 
Canadian Pacific Railway Company. 


* No. III. appeared May 3 Ist. 


provided. Simple interlocking mechanism prevents 
incorrect operation, such as closing the switch before 
the movable portion is properly engaged, or plugging- 
in this portion of the gear before the switch is closed. 
These circuit breakers are made for pressures up to 
3300 volts. The smaller types are capable of dealing 
with 100 ampé$res and the larger types 200 ampéres. 

















FiG. 33- FLAMEPROOF SWITCH PILLAR—REYROLLE 


Two or three instantaneous overload trips can be 
provided, or, if desired, an adjustable time lag may 
be fitted. On top of the bus-bar chamber a potential 
transformer can be fixed, whilst the high-tension fuses 
are mounted on holders screwed into the casing. The 
action of unscrewing breaks the circuit to the trans- 
former first, and further unscrewing is necessary 
before the holder can be withdrawn, thus ensuring that 


any sparking which may occur takes place in a closed 
casing, and in order to ensure that no flame can reach 
the atmosphere, use is made of a triple thread which 
considerably increases the area of the metal to metal 
contact. <A circuit breaker of the type illustrated has 
been tested at the Sheffield University, and has been 
awarded a certificate which testifies that the switch 
is safe in an explosive atmosphere. Any number of 
these pillars may be mounted together to form a 
complete switchboard. The small oil-immersed 
flameproof circuit breaker, shown in Fig. 35, is another 
Reyrolle exhibit. Two examples of these breakers 
are shown, one for pillar or wall mounting, as illus- 
trated, and the other for mounting on skids, so that 
it may easily be transferred from place to place. 
Like the mining metal-clad pillars shown in Figs. 33 
and 34, these small oil-immersed cireuit breakers have 
been tested at Sheffield University, and have been 

















FiG. 34-—-PILLAR WITH [SWITCH REMOVED —-REYROLLE 


awarded a certificate showing they are suitable for 
use in explosive atmospheres, and the design com- 
plies with all the regulations under the Coal Mines 
Act of 1911. Like the tanks of the switch pillars 
just described, those of these small oil-immersed 
circuit breakers are composed of welded boiler plate. 
Two or three series overload trip coils may be fitted, 
and either inverse time limit dashpots or tubes for 
instantaneous tripping may be provided, each adjust- 
able to give a wide tripping range. When it is per- 
missible to switch a squirrel-cage motor direct on to 
the line, a starting dashpot may be fitted, and 
arranged sc that the operation of closing the circuit 
breaker lowers the trip coil plungers and prevents 
tripping as the result of the heavy starting current. 
While the motor is running up to speed, the plungers 
gradually return to their normal ‘position and are 

















FiG. 35- FLAMEPROOF CIRCUIT BREAKER--REYROLLE 


ready for normal operation under running conditions. 
Provision is made for adequately earthing the metal 
enclosure of the circuit breaker, and when it is 
desired to measure the current, a flameproof ammeter 
is fitted on the top of the enclosure. In the case of 
the pillar or wall mounting type of breaker, as illus- 
trated, the dividing boxes are arranged so that the 
complete circuit breaker can be detached from them 
without altering their position, and the cables need 
not therefore be unsealed. When a circuit breaker 
is mounted on a skid, a very compact and portable 
distribution centre is obtained, with 100 ampére 
plugs fitted to one side of the circuit breaker to enable 
trailing cables to be connected up. A circuit breaker 
can be completely removed from the framework and 
the dividing box which carries the main cable can be 
transferred to another circuit breaker without un- 





sealing the cable. Particular attention has been paid 
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to the design, with a view to making the gear safe. 
Interlocks make it impossible to remove any plug 
while the switch is in the “on” position, and the 
switch cannot be closed when the plug is withdrawn 
unless the cap that is provided to cover the orifice 
of the socket is screwed right home. It is therefore 
impossible for any line contacts to be exposed. 
Another interesting exhibit is the Reyrolle ring 
main isolating switch—Fig. 36—fitted with a 
switch fuse, so that a connection can easily be teed 
off a ring main to » small consumer. The isolating 
switches which are of the oil-immersed quick make- 
and-break type, are suitable for pressures up to 
11,000 volts. Separate switches are provided for 
each cable of the ring main, and each of these switches 
can be placed in any of three positions, viz., “‘ on,”’ 
‘ off,” and “ earth,” a definite stop being provided, 

















FiG. 36 RING MAIN ISOLATING SWITCH -REYROLLE 


that it is impossible accidentally to move the 
switch from ** ” to * earth.” 
by changing over the switch to the “ earth *’ position, 
the cable can handled 
At the same time, an interlock 


so) 
on 
concerned be 
is released, 


cable can be tested after the switch has been moved 
to the “ off” position. Interlocks prevent the switch 
being thrown over to the “on” position when the 
cover is open, whilst if it happens that when a cable 


is being tested, it is made alive from the other end, no | 


serious damage can arise, as the testing plugs are 
provided with a small air gap to discharge any excess 
pressure. The switch for protecting the consumer’s 
property oil immersed. The fuse elements are 
supported from a steel lid, which is made to swing 
clear of all line parts when replacements are necessary 
or when it is necessary to replace the fuse. As the 
whole equipment is proof against flooding, it may be 
placed in underground manholes, or in other places 
where flooding is likely to occur. 


Is 


PaRsONS MARINE Steam TurBINE Company, Ltpb. 


[Illustrating the development which has recently 
taken place in the application of the high-pressure 
geared turbine for marine propulsion, the Parsons 
Marine Steam Turbine Company, Ltd., of Wallsend- 
on-Tyne, is exhibiting a model of the machinery 
installation for a 5000 S.H.P. single-screw steamer. 
The steam plant consists of three water-tube boilers 
of the Babcock and Wilcox type, designed for a work- 
ing pressure of 500 lb. per square inch with a super- 


heated steam temperature of 700 deg. Fah. The 
turbines consist of a three-unit arrangement of 
high - pressure, intermediate - pressure and _ low- 


pressure turbines, designed to run at 5000, 3000 and 
1700 revolutions per minute respectively, which are 
coupled to a 90 revolutions per minute propeller 
shaft through double reduction gearing. The model is 
complete with all engine-room auxiliary pumps, &c. 
Another exhibit a half-size model of a Parsons 
low-pressure and astern turbine, and various examples 
of pinions and gears are also on view, along with 
different specimens of both reaction and end - 
tightened blading. A model of the steam yacht 
‘“* Turbinia,”’ the first vessel to be fitted with Parsons 
turbines, shown. It will be recalled that the 
machinery and hull of this ship is now to be seen at 
the South Kensington Museum, having been pre- 
sented by the firm to that permanent collection. 


18 


18 


Tue Norts-EasTERN MARINE ENGINEERING 
Company, Lrp. 
The exhibits on the stand of the North-Eastern 
Marine Engineering Company, Ltd., of Wallsend-on- 


Having been earthed | 
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Tyne and Sunderland, are representative of the many 
varied activities of the firm. The largest is a full- 
sized sectional model of a 560 mm. bore single-acting 
four-stroke marine oil engine cylinder complete with 
its valve gear. In Fig. 37 we reproduce a photo- 
graph of a model of an eight-cylinder four-stroke 
single-acting North-Eastern-Werkspoor oil engine 
fitted with Biichi turbo-charging gear. The arrange- 
ment adopted is similar to that recently supplied 
by the firm for the motor vessel “‘ Raby Castle.”” A 
description of this ship and her engines before the 
turbo-charging equipment was added will be found 
in THe EnGrneer of April 24th, 1925. The conversion 
to turbo-charging was made in September last, and 
after going out to New York on ballast conditions the 
| “* Raby Castle ” sailed for the Far East vid the Panama 
| Canal at the end of October. By arrangement with 
| her owners the power developed by the converted 








feed water filter which is being marketed by the firm. 
It consists essentially of two main parts: a three- 
compartment scumming chamber and the filter 
chamber proper. In passing through the scumming 
chambers the velocity flow of the feed is reduced and a 
quiescent state is brought about which enables the 
greasy particles to rise to the surface in one of the 
three chambers. These are skimmed off at intervals 
and the grease collected. From the third chamber the 
water passes up through a coke basket which 
furnished with a machined metal seating to prevent 
leakage. Around this basket is a of filter 
cartridges wrapped with ordinary coarse towelling. 
and these again are provided with machined coned 
seatings, which make a tight and easily renewable 
joint in the bottom plate. A spare coke basket and 
replace filter cartridges form a part of the equipment. 

Some interesting example of Lanz-Perlit castings 


Is 


series 

















with safety. | 
which | 
makes it possible to remove a cover over a testing | 
socket, when a plug connector can be inserted and the | 


}engines was limited to an increase of 15 to 20 per 
|eent. over her previous full-power rating of 
| 2186 B.H.P. at 95 revolutions per minute. The dis- 
| placement of the ship on her eastern voyage was 
10,975 tons, as against the average of 10,560 tons for 
|\the previous voyages. With the turbo - charging 
equipment in operation a speed of 11-45 knots was 
maintained, against 10-95 knots before conversion. 
The fuel consumption for all purposes worked out at 
10-6 tons per day, as against 9-414 tons for the 
smaller power before conversion. There was no trouble 
experienced with the exhaust turbo-blower system 
and the engine worked well under the new conditions. 
When opened up at the end of last year the turbo- 
blower was in first-class condition, with only a soot 
deposit and no carbonising of blades. No renewals 


the ship to date the machinery is now being run at 
an output 30 per cent. in excess of the old full-load 
rating. 
be published in due course ; meanwhile considerable 
interest attaches to the economies in motor ship 
operation which are made possible by a similar 
installation to that shown in Fig. 37. Among the 
models of steam engines we noted one of a typical 
3900 I.H.P. triple-expansion unit and also a complete 
working model of a modern quadruple-expansion 
engine with cylinders of 23}in., 32}in., 47in. and 
68in. bore with a stroke of 48in., designed to develop 
2500 I.H.P. Several examples of North-Eastern 
superheaters are shown, and we understand that the 
firm is carrying out special work connected with the 
application of high-temperature superheaters to 
Scotch marine boilers. 

Two interesting devices which are shown concern 
| the removal of oil from feed water and the filtration 
|of feed before delivery to the boilers. In the oil 
|intereeptor use is made of a series of cross baffles 
which form cells of a square cross section placed with 
their diagonals in the line of the steam path ; the sides 
of the cells are perforated, but their corners are left 
intact. The steam passes through,the perforations, 
and any oil is deposited in the angles of the cells and 
trickles down to a sump arranged at the bottom of the 
interceptor. Such interceptors are now made in both 
small and large sizes and are used more particularly 
on vessels fitted with combined reciprocating and 
exhaust steam turbine installations. 

In Fig. 38 we illustrate a new type of marine 











FiG. 37--MODEL OF EXHAUST-TURBO-CHARGED OIL 


were called for, and as a result of the performance of | 


Particulars of the later performances will | 


ENGINE —-NORTH - EASTERN 


are shown on the stand. This metal, the demand for 
which has caused the company to open recently an 
extended foundry shop, is now widely used for both 
marine and industrial work. In Fig. 39 we show a 
group of three fire-bars which have all been in service 
under similar conditions in the same vessel. The 
upper view shows a Lanz-Perlit iron fire-bar after 
sixteen months’ continuous service, and it exhibits 
practically no change either in shape or structure. 
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Fic. 38-—-FEED-WATER FILTER NORTH - EASTERN 


On the other hand, the two lower fire-bars made of 
ordinary iron have been badly burned away and 
distorted after only three months of service. Some 
examples of Perlit iron boiler stay nuts are also shown. 
They withstood forty-three blows with a 24 lb. 
hammer, while a similar nut made in ordinary iron 
| failed after three blows with the same hammer. The 
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Lanz-Perlit metal takes a high polish and is now used 
for screwing and gear cutting. It is also resistant to 
heat, and several samples of iron are shown undergoing 
heat treatment with the object of demonstrating the 
growth taking place. The specimens are maintained 
at 1650 deg. Fah., or 900 deg. Cent. in a special 
furnace, and the superiority of Perlit iron is clearly 
marked. One exhibit consists of a stepped metal 
liner, the wall thickness of which varies from jin. 


to 2}in. in four stages. The liner has been machined 


with 140 lb. pressure steam. The shaft adjusting 
gear employed to reduce the blade clearance to 
0-Olin., and the steam-jacketed diaphragms for the 
fixed blades, were new features of the design at that 
time. The official tests of this machine running 
as a condensing turbine showed a fuel consumption 
of 27 lb. of steam per kilowatt-hour, a figure which 
previously had not been attained. Specimens of 
early turbine blading and recent blading are to be 
seen on the stand. An example of the Parsons 














FiG. 39--PERLIT AND ORDINARY CAST 


ip and fractured and the Brinell hardness taken every 
few inches. There is a remarkably consistent fine 
grain throughout the casting and the hardness only 
varies very slightly from the normal value of 188 to 
191. Castings of Lanz-Perlit iron are now being 
adopted instead of cast steel for many oil engine parts, 
and specimens of typical valve levers and casings are 
shown on the stand. 


C. A. Parsons anp Co., Lrp. 
The main exhibit on the stand of C. A. Parsons, 


Ltd., of Heaton Works, Newcastle-upon-Tyne, is a 





IRON Fire BARS 


creep-cut gearing, which is designed to transmit 
670 B.H.P. with a speed reduction of 6000 to 600 
revolutions per minute, is also shown. The trans- 
former department of the works is represented by a 
transformer built in 1890, which was in service 
until a few years ago. Alongside this exhibit is a 
section of a high-tension and low-tension winding 
for a present-day 11,000 to 400-volt transformer, 
and a tapping switch for a 20,000-volt 200-amp. 
transformer. 

Reference was made in our first article to the large 
searchlights lent by Sir Charles Parsons and the 


36in. aperture reflecting telescope for the Royal 
Observatory, Edinburgh, which has been constructed 
by the Sir Howard Grubb, Parsons and Co. Optical 
Works, of Walkergate, Newcastle-upon-Tyne. The 
instrument erected in the makers’ works is shown in 
Figs. 40 and 41, and was designed to a specifi- 
cation drawn up by Professor Sampson, F.R.S., of 
Edinburgh. It will principally, we are 
informed, for spectrographic observations. The 
spectrograph for use with the telescope is being con- 
structed by Adam Hilger, Ltd., of London. The 
optical system the Cassegrain form and 
comprises a large parabolic mirror of 37in. diameter 
and 6in. thickness with a central 3$in. diameter hole. 
It has a focal length of 1l15ft. The Cassegrain 
mirror is mounted at the upper end of the tube and 
is of hyperbolic section with a diameter of 10in. 
It is designed to give an equivalent focal length of 
54ft. in combination with the main mirror. As our 
illustrations show, the telescope is equatorially 
mounted, the declination axis being arranged on the 
upper end of the polar axis. All the different motions 
are electrically operated, and the driving clock, which 
is normally housed within the base of the instrument, 
is also on view. This clock is automatically wound 
by an electric motor of  horse-power, the rate of 
revolution of the driving screw being automatically 
controlled by impulses received every second from 
one of the observatory clocks. As will be seen 
from our illustrations, a guiding telescope is fixed 
parallel to the main tube. It has an aperture of Tin. 
with a focal length of about 13ft. In addition, there 
are two finders, one with a 3in. aperture and ,the 
other a prism monocular. 


be used 


is of 


Souta Dur#AM Street anp [Ron Company, Lrp. 


An interesting feature on the stand of the Sout! 
Durham Steel and Iron Company, Ltd., of West 
Hartlepool and Stockton-on-Tees, is a 25ft. long, 
47in. bore water gas welded single-seam steel pipe 
which is centrifugally lined with a bitumen com- 
position giving a high internal polish. The outside 
of the pipe is finished with hessian wrapping. This 
pipe is generally similar to others of larger diameter 
which have been manufactured by the company for 
the Lochaber power scheme and for other hydro- 
electric power installations. A 24in. bore pipe bend 
with flanges bituminous lined is also showns as well 

















Fics. 40 AND 41 


3000 revolutions per minute reaction turbine coupled 
to a 6250-kW alternator and exciter and designed for 
a working steam pressure of 165 lb. per square inch 
absolute. The advance which has taken place in 
turbine manufacture and design is strikingly illus- 
trated if this large unit be compared with the 4-kW 
18,000 revolutions per minute machine shown, which 
unit is generally similar to those which were supplied 
by the firm for the lighting of the 1887 Newcastle 
Exhibition. Another historical model shows an 
outward radial flow turbine which was built in 1891 
and was designed for an output of 100 kW when run- 


ning at 4800 revolutions per minute and supplied 


36IN. REFLECTING TELESCOPE—GRUBB, 


London Electric Firm, Ltd., of South Croydon, which 
are installed in the towers of the Palace of Engineering 
and the Palace of Industries. On the stand of Messrs. 
Parsons there are shown two examples of the firm’s 
searchlight reflectors, one of which is 90 cm., or nearly 
3ft., diameter, while the other is 220 cm., or nearly 
7ft. 3in., in diameter. This large reflector is mounted 
in an angle ring, ready for attachment to the back of 
the projector, and is the largest reflector yet made. 
It weighs, independent of its mounting, about 420 lb. 

An exhibit which attracts much interest, not alone 
on account of its unusual nature and size, but also 
because of the fine workmanship it displays, is a 








PARSONS 


as examples of different pipe joints and seams. The 
company also produces black and galvanised plates 
and roofing sheets, and specimens of these products are 
to be seen on the stand. There is also a large model 
illustrating the new design of “‘ Talbot ’’ open-hearth 
steel furnace, which embodies some new features. 








Tue bunkering facilities at Cape Town docks are such 
that a steamer recently took on board 4000 tons of 
coal between its arrival in the evening and departure next 
morning. 











JUNE 7, 1929 


THE ENGINEER 


627 








THE vacancy on the Indian Railway Board, created 
by the retirement of Mr. P. C. Sheridan, has been filled by 
Mr. H. A. M. Hannay, the chief operating superintendent 
of the East Indian Railway. 

Coxtro.t of vehicular traffic at the intersections of 
busy streets by means of colour light signals is now, 
according to the Manchester Guardian, in use in twenty- 
one localities in this country. 


FOLLOWING the course taken by the French railways, 
the goods rolling stock on the Belgian railways is to be 
equipped with the Westinghouse continuous brake. There 
are 70,000 vehicles and the work will take five years to 
complete. 

A CORRESPONDENT, writing to The Times, calls atten- 
tion to the introduction in India of through communica- 
tions, without change, between Mangalore on the South 
Indian Railway and Peshawar Cantonment, a distance 
of 2497 miles. 

AN explanation offered by the London, Midland and 
Scottish Railway for so large a proportion of its passenger 
stock still remaining ‘gas-lighted is that so much of it is 
used only for holiday and excursion traffic. Travellers 
to and from the North just now by that line can appreciate 
that point by the number of carriages now stored in sidings 
which apparently were used for the Whitsuntide traffic. 
These include coaches painted in the former Lancashire 
and Yorkshire colours, and many six-wheeled vehicles. 


Tue Canberra correspondent of The Times cables that 
the conference of the Premiers of all the States of Australia 
has agreed to the creation of a Federal Transport Council, 
consisting of a Minister from each State, with a Minister 
of the Commonwealth Government as chairman, to meet 
immediately and prepare a scheme of railway finance 
separate from the general finances of the States, to formu- 
late a programme for the future conduct of the railways 
and other means of transport, and to investigate the unifi- 
cation of gauges. 

THE expert, Mr. A. R. Fearnley, of Sheffield, called in 
by the Tramways Committee of the Exeter City Council 
to advise as to problems of extension and the future of 
the tramway undertaking generally, recommends that no 
further money be spent upon the system, except such as 
is sufficient to keep it in immediate operation, and that 
of carrying out 
decker, top covered motor omnibuses of the latest low- 
loading type be immediately obtained. Mr. Fearnley 
advises the Committee against the adoption of the trolley 
bus system. 


instead a suggested extension, double- 


Tue June issue of the Great Western Railway Magazine 
states that applications have occasionally been made for 
the purchase of engine name-plates recovered from the 
Great Western Railway engines as they are taken out of 
service, and the applications are mainly founded on senti- 
mental grounds. There is a fair number of these engine 
name-plates on hand at Swindon, and an opportunity is 
now given for any interested member of the staff or general 
public to obtain one or more of them. Full descriptive 
particulars can be obtained on application to Mr. A. C. 
Cookson, Stores Superintendent, Swindon. 


Many of the regular travellers by the former London 
and North-Western steamers in pre-war and post-war days 
will regret to hear of the death of Captain Pinchin, R.N.R., 
who was the Commodore of the fleet, and in charge of the 

Scotia.”’ During the earlier part of the war the * Scotia ” 
was on patrol duty in the Bristol Channel, but returned to 
railway service in May, 1917. She, however, went back to 
war services and acted as an escort ship to the Dardanelles. 
It was whilst in the latter service that, under fire, the 
“ Seotia ’ rescued Commander Holbrooke after his 
exploit, and towed his submarine for 200 miles. 


Or the eight railway directors who sat in the House of 
Commons in the late Parliament. three—Sir Evelyn Cecil, 
Major David Davies and Sir Murrow J. Wilson—did not 
seek re-election. Four—-Major W. H. Carver, Sir George 
Courthope, Mr. E. B. Fielden and Sir Robert Horne— 
have been re-elected. The eighth—Mr. Cyril Lloyd- 
was defeated at Dudley by Mr. Oliver Baldwin, a Socialist, 
the son of the Prime Minister. The railway unions have 
had remarkable success with their candidates. The 
National Union put up eleven candidates officially, of 
whom eight were elected, and the Railway Clerks’ Asso- 
ciation had eight, of whom seven, including the President 
and general secretary, were elected. The Associated 
Society nominated only the general secretary, and he was 
elected. Eight railwaymen were in the late Parliament, 
and they have again been elected, and are now joined by 
twelve others, making a total of twenty. Four of the 
unofficial successful candidates were the nomination of the 
local labour parties. 

A RECENT decision of the United States Supreme Court 
concerns what is known in America as “the greatest case 
in history.” It is not without some interest to railway 
officials and traders here, but some little explanation is 
necessary before the facts are related. In 1913 the Inter- 
state Commerce Commission secured powers to make 
a valuation of all the railways. The declared purpose for 
that legislation was to see that the rates and charges were 
commensurate with the cost of property. When, after 
Federal control during the war, the Transportation Act, 
1920, was passed, the Interstate Commerce Act was pro- 
vided with additional clauses, known as Sec. 15 (a), which, 
in relation to railway charges, speaks of their bringing 
in “ a fair return upon the aggregate value of the railway 
property.” As mentioned in this column on December 
30th, 1927, the companies maintain that the value referred 
to is the value of to-day. The Commission, on the other 
hand, argues that it is the value at the time of the Valua- 
tions Act. As stated in our issue of the date named above, 
the Federal Court which heard the case originally 
supported the Commission, so the railway company con- 
cerned—the St. Louis and O’Fallon, owning a line only 
nine miles long in the Illinois coalfields—appealed, and the 
case was regarded as atest. Now, on May 20th, the United 
States Supreme Court, by five votes to three, reversed 
the decision of the Federal Court. The charges of other 
public utilities concerns are also governed by such valua- 
tions and in that direction, too, the decision is important, 





Notes and Memoranda. 


of conveying helium gas from its plant 
at Amarillo, Texas, to the Langley flying ground, Virginia, 
the American Government uses a tank wagon holding 
200,000 cubic feet of gas at a pressure of 2000 lb. per square 
inch, 

Ir is claimed that the canals of Canada set up new 
records of traffic last year. The St. Lawrence canals 
showed an increase of 498,590 tons, as compared with 1927, 
the total being 7,321,348 tons. The canals at the Soo 
increased by 536,586 tons; that at Chambly was less by 
24,466 tons; while the Welland Canal increased by 
192,158 tons. 

One of the smallest railways in the world, the Kent 
Northern, which is to be bought by the Canadian National 
Railways, has, says Canada, one box car, one flat car, one 
first-class car, one combination car, two snow ploughs, and 
three switching locomotives. It has a single track 28 miles 
long, running from Kent Junction to Richibucto. It 
carried about 6000 tons of freight last year, and several 
passengers. 

CoMPARING explosives containing the regular nitro- 
glycerin, and those containing ethylene glycol dinitrate, 
the American Bureau of Mines comes to the following con- 
clusions :—(1) Propulsive strength is unaffected by age, 
and is the same for both types of explosive ; (2) sensitive- 
ness to sympathetic detonation is slightly greater in the 
case of the dynamites containing ethylene glycol di- 
nitrate ; (3) determinations of rate of detonation indicate 
that, with some exceptions, the explosives containing 
E.G.D. show—(a) slightly higher rates of detonation when 
unconfined, (b) slightly greater increase of rate when primed 
with 40 per cent. straight nitroglycerin dynamite, and (c) 
slightly better ageing properties. 


For the purpose 


Tae American Society of Mechanical Engineers has 
proposed a new unit of measure to indicate industrial 
efficiency—the kilo-man-hour, the labour of one man 
working 1000 hours. In other words, the Society recom- 
mends measuring output per man-hour instead of output 
per man, as is usually the case. It is reported that when 
all other factors in any business have been divided by the 
number of kilo-rman-hours worked, some surprising figures 
have been obtained. Thus it was found that in making 
grey iron castings, the variation between companies was 
in the ratio of 16 to 1. In many instances, small concerns 
showed a higher physical output per kilo-man-hour than 
large companies in the same business. 

AT a recent meeting of the Institution of Gas Engineers, 
the President, Mr. John Terrace, M. Inst. C.E., stated 
that a committee had been appointed to investigate the 
use of gas for therapeutical purposes. It was too soon, 


| 
| 
| 
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| 





| that 


however, to expect results from the experiments being | 


carried out. 


Nevertheless, he could mention as one prac- | 


fires, which possessed considerable health-giving powers, 


had lately been put on the market. This radiant provided 
amore penetrating, and consequently more comfortable 
heat than the older radiant, because the beneficial infra-red 
rays pentrated to the blood in a way hitherto not possible. 
This is a matter of some interest at present. It has recently 
been pointed out by Dr. Saleeby, chairman of the Sunlight 
League, and others, that * sun-heat ’"—the infra-red rays 
—is as important to health as “ sunlight "—the ultra- 
violet rays. 

THERE are a number of differences, according to Mr. 
L. C. Isley, of the American Bureau of Mines, between 
the electrical installations in Great Britain and the United 
States. For instance, in British coal mines there are no 
trolley locomotives, whereas statistics compiled for 1924 
give 11,986 in the United States. Every piece of apparatus 
and practically every conductor in British mines is earthed 
by carrying a ground conductor to a ground plate on the 
surface ; practically no earthing is resorted to in American 
mines except to connect the frames of stationary motors 
to a pipe or rail return within the mine. Alternating 
current is not used extensively in American mines, but 
in British mines this prevails, and direct-current circuits 
are being replaced by alternating-current circuits in a 
number of mines. The natural conditions in British mines 
as to grades, faults, thinness of seams, extreme depth of 
shafts, and the difficulty of properly supporting the over- 
burden render the installation of electrical equipment much 
more difficult than in American mines. 
trical safety, it can be said without danger of contra- 
diction that the regulations governing the inatallation, 
inspection and maintenance of electrical equipment are 
better in Great Britain than in America. In regard to the 
practice of using strictly safe equipment in gassy sections 
of mines, there is much yet to be done in both countrier. 

CaLcuLaTions which have been made by Mr. C. G. 
Maier, of the American Bureau of Mines, show in a 
quantitative way that the presence of less than 0-1 mm, 
carbon monoxide pressure in an atmosphere of otherwise 
pure carbon dioxide will act reducingly towards cuprous 
oxide at all temperatures where both the copper and oxide 
are solid; i.c., below the eutectic (1064 deg. Cent.). The 
equilibrium changes with the temperature in such a 
manner that below 900 deg. decreasing quantities of 
carbon monoxide suffice to reduce cuprous oxide. At 
higher temperatures, near and above the melting point of 
copper, less accurate but still fairly reliable figures were 
obtained showing that a partial pressure of 7-6 mm, CO 
in otherwise pure CO, should reduce the dissolved cuprous 
oxide content to -008 per cent. These concentrations 
define the limits which must obtain technically in the 
bright annealing of copper when carbon monoxide is the 
reducer, and furthermore suggest the possibility of the 
use of a CO, atmosphere containing small amounts of CO 
for the deoxidation of copper both in the solid and liquid 
state. If the oxide content of ordinary grade copper wire 
is eliminated, itis well known that an increase of 2 to 
5 per cent. in electrical conductivity may be obtained. 
Present wire drawing practice often involves the use of 
steam for protection during annealing, and it is not impos- 
sible that substitution of carbon dioxide containing small 
amounts of carbon monoxide might result in considerable 
saving on the basis of pounds of copper per unit of con- 
ductivity, because it would permit some decrease in the 
original oxide content of the metal to be obtained. 





In regard to elec- | 





tical recent result of research that a new radiant for gas | '™ 


Miscellanea. 


A NEw galvanising factory is to be put up at Hereford 
by Baldwin, Ltd. 

Six geological survey parties have set out to“explore 
the Gaspe Peninsula, Quebec, with the object of discover- 
ing mineral and oil deposits. 

A CONTRACT amounting to nearly five million pounds 
has been awarded to a British firm by the Roumanian 
Government for road building work. 


A por of land, of 30 acres, in New Brighton, near Port 
Elizabeth, South Africa, has been purchased by Lysaghts 
Ltd., for the purposes of establishing a nail-making factory. 


Tue two Erewash Valley blast-furnaces at Ilkeston, 
Notts., which have been out of service for some years, 
are to be pulled down, as they are considered to be 
obsolete. 


Accorpine to reports from Copenhagen some rich 
deposits of precious metals have been discovered near 
Reykjavik, Iceland. Gold ore containing 30 grammes of 
metal per ton and silver up to 540 grammes per ton, ar 


said to have been found. 


THE new general manager of the Birmingham Section 
of the British Industries Fair, in succession to the late 
Mr. C. Stanley, is Mr. C. Elliott, who has had considerable 
experience on the Great Centra! Railway, in chemical works 
in North Wales, and in private practice as a consulting 
engineer. 

Aw address by Mr. Norman A. Yarrow on commercial 
aviation was one of the features of thé annual meeting of 
the Victoria and Vancouver Island Branch of the Canadian 
Manufacturers’ Association here. Mr. Parfitt 
was elected chairman of the branch, and Mr. W. A. .Jameson 
vice-president, while Captain T. J. Goodlake was re-elected 
secretary. 


James 


Tue 50 metre wide lock at Ymuiden, the port at the 
entrance to the North Sea Canal which connects Amster- 
dam with the sea, is now rapidly nearing completion, and 
is expected to be open to maritime traffic in September 
next. The new lock at Ymuiden has twice the capacity 
of the Gatun Lock on the Panama Canal, and, when com 
pleted, will be the largest lock in the world. 


Rarip progress is being made, according to the Jron- 
monger, in the erection of a factory and plant for the Shef- 
field Iron Corporation, of Adderbury, Banbury, and experi 
ments with a new process for iron ore treatment will be 
tried on a commercial scale. If successful it is anticipated 
English ores will offer greater economies for iron 
production than the foreign ores now imported. 


Tue Institution of Gas Engineers has just been granted 
a Royal Charter. The Institution attained its Jubilee 
1913. It was first formed as an unincorporated asso 
ciation under the name of the British Association of Gas 
Managers, having for its objects, “the encouragement 
and advancement of all matters connected with gas engin- 
neering, manufacturing and finance and the exchange of 
information and ideas among its members.” In 1902 
the Institution in its present form came into being. 


Tue Secretary for Mines announces that the following 
additional members have been appointed to the committee 
set up to investigate, under the general direction of the 
Safety in Mines Research Board, possible methods of reduc 
ing the number of accidents from falls of ground in coal 
mines :—Mr. T. Banks, Mr. F. L. Booth, Mr. T. Cape, 
Mr. R. W. Glass, Mr. W. Golightly, J.P., and Mr. W. P. 
Richardson. These additional members are appointed 
for the purpose of the investigation which is being under 
taken into the methods adopted in the coalfields of Cumber 
jand, Durham and Northumberland. 


Amone the schemes at present in contemplation for 
the improvement of the ny ay facilities at Glasgow 
Harbour is a proposal to instal belt conveyors for the load- 
ing of coal. The London, Midland and Scottish Railway 
Company is at present in negotiation with the Clyde 
Navigation Trust regarding the details of the scheme. The 
company’s intention is to provide two belt conveyors at 
the General Terminus Quay on the south side of the river. 
These would take the place of the railway company’s five 
steam cranes, and the plant would be used for the loading 
of cargo coal as well as for the shipping of bunkers. 


Writine to Nature with regard to the Presidential 
address to the Iron and Steel Institute by Professor Louis, 
a correspondent says that the early history of iron had 
been carried much further back by discoveries in South 
Palestine, published in Gerar last year. Furnaces were 
found dated to 1100 and 1175 B.c. ; the earlier was 67in. 
by 36in. At the side of the furnace lay great hoes, | lin. 
by 5in., plough socks, and a pick of 6 lb. weight, showing 
that iron was as commonly used then as now. The earliest 
example was a knife of 1350 B.c., and this accords with 
the date of the polished steel dagger of Tutankhamen. 
This year another steel dagger, with cast bronze handle, 
has been found, of about 1300 B.c. ; as it was snapped in 
two anciently without any bending, it could not be soft 
iron. 

CANADIAN firms are likely to be awarded most of the 
contracts for the construction of the new 7,500,000 dollars 
power plant of the British Columbia Electric Railway 
Company on the Stave River, near Ruskin, B.C. Con- 
tracts for the first unit to develop 42,500 horse-power 
at a total outlay of 680,000 dollars have all been let to 
Canadian firms. Foundations will be laid for four other 
units of similar capacity. The Dominion Engineering 
Works, Ltd., will construct the hydraulic turbine at its 
Montreal plant. The Canadian Westinghouse Company 
at Hamilton will build the generator, and the Canadian 
General Electric Company at Toronto will construct four 
step-up transformers. As announced some time ago a 
contract for the construction of the dam being erected 
on Stave River in connection with the development was 
awarded to Stuart Cameron and Co., Ltd., and Armstrong, 
Morrison and Co., Ltd., Vancouver. The contract price 
was 882,987 dollars. In addition, it was estimated that 
an expenditure of some 300,000 dollars would be entailed 
for the cement to be supplied by the B. C. Electric Railway 
Company. 
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(For description see page 632) 








FIG. 1— RIGHT-HAND SIDE OF TURBINE 


FiG. 2—PAIR OF TURBINES UNDER ERECTION 
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The Purification of Flue Gases. 


OnE of the persistent problems of a civilised 
community is to dispose, inoffensively, of waste 
products. The denser and more highly indus- 
trialised the population, the greater becomes the 
difficulty, not only on account of the increased 
magnitude of the task and the ever more limited 


| space available for Nature to effect purification in 


but also by reason of the greater 
neither earth, water, or air shall 


| be polluted to the harm or inconvenience of man. 


The technique of the disposal of sewage and of 
various kinds of trade wastes has been inten- 
sively studied, because any offences are patent to 
| the world. It is not so with chimney gases, which 
| are invisible and in dilution practically odourless. 
| That these waste products of combustion are, or may 
be a nuisance, is only now coming to be generally 
recognised, and engineers are faced with the problem 
of rendering them as inoffensive as the air into which 
they are discharged. This ideal may seem a high 
one, but we see no reason why it should not 
eventually be attained. There is fortunately not 
the slightest objection to the matter which a 
chimney must necessarily emit ; 80 per cent. or 
so of it is pure nitrogen, of which fresh air con- 
tains almost exactly the same proportion. If we 
add to this about 8 per cent. of pure oxygen and 
12 per cent. of pure carbonic acid gas, we have 
rouglily the composition of the whole of the neces- 
sary flue gases, leaving out of account the water 
vapour accompanying them. Even the percentage 
of carbonic acid gas need not alarm the most 
timorous, seeing that they themselves are emitting 
over 4 per cent. of this gas every time they breathe. 
Such nuisance as a chimney may create does not 
therefore lie at the door of what may be called the 
pure flue gases. It consists entirely in the discharge 
of comparatively very small quantities of extrane- 
ous matter in the form of soot, tarry vapours, 
grit, and sulphurous fumes. It is these that have 
to be prevented, surely and continuously, from 
escaping in order to render chimneys free from 
reproach. 
It is common knowledge how much has been 





world which is likely to be of interest to engineers. 


done towards the suppression of the smoke evil by 








improvement of furnace conditions, and substantial 
progress has been made with regard to thé reten- 


tion of grit. Few engineers, nevertheless, would be 
willing to guarantee the absolute smokelessness of 
their chimneys during the next twenty-four hours, 
in view of the necessity of soot-blowing and the 
inevitable variations in furnace operation. Fewer 
still would like to guarantee the absolute gritless- 
ness of their waste gases, especially with forced 
draught, inferior fuel, and heavy loads. As to 
sulphurous fumes, none could guarantee anything, 
as there is at present no recognised way of dealing 
with them. Supposing that, before long, some 
method is found of combating the sulphur nuisance 
—say, by giving the gases some cheap material 
to attack, instead of setting them free to damage 
buildings and vegetation—we should even then be 
left with a considerable degree of uncertainty 
with regard to smoke and grit. The only complete 
solution to the problem would seem to consist in 
discharging no gases into the air until they had 
undergone some thorough system of purification, 
which would eliminate not only sulphur, but soot, 
tar, and grit as well, if any were present. We 
should then have the perfect chimney, from 
which nothing could emerge but clean, pure, and 
harmless gases. If this end is only to be attained 
by washing the whole of the products of com- 
bustion, then this eventuality has to be faced. And 
when faced, it does not appear to be by any means 
impossible. The volume to be dealt with is large, 
but engineers have grown accustomed to handling 
large volumes. The products of combustion from 
a modern power station boiler have now to pass 
through an economiser, an air heater, an induced 
draught fan, and a dust catcher, besides the neces- 
sary ducts, and the whole of this apparatus, in 
turn, has to accommodate their volume at a reason- 
able speed. To pass them through a washer, in 
addition, would add little, proportionally, in bulk 
or in complication to the existing plant. Indeed, 
it has not been thought extraordinary for a large 
power station in this country to put down wet 
air filters of an aggregate capacity of 350,000 cubic 
feet per minute under the alternators in the turbine- 
room. Since in the station referred to the total 
volume of the flue gases is considerably less than 
that of the air which has to be cleaned and coooled 
for the alternators, there should be no insuperable 
difficulty in finding room for a gas-cleaning plant 
in or near the boiler-room. The question of pro- 
viding the necessary amount of wash water, and 
particularly of disposing of the dirty effluent, 
might well be more serious. The obvious reply to 
the latter point is that it is fairer for a power 
station to have to deal with the dirt in the flue 
gases itself than to pour it out of the chimney on 
to the heads of the neighbours. The loss of the 
natural draught on account of the lower tempera- 
ture of washed gases can hardly be urged as an 
objection against washing. Very few stations rely 
on anything but mechanical draught nowadays. 
Moreover, the clean cool gases could be discharged 
by smaller and shorter chimneys than are now 
necessary. In considering the question of the 
purification of flue gases, an alternative to washing, 
which would mitigate or abolish the sulphur trouble 
should not be lost sight of. Every station engi- 
neer knows the corrosion of economisers and air 
heaters which occurs when any part of them in 
contact with the flue gases is not kept hot enough 
to avoid the condensation of the moisture in the 
gases. In such a case the layer of gas next to the 
metal becomes chilled and deposits its moisture. 
This absorbs the sulphurous fumes, becoming 
converted into a weak solution of sulphuric acid, 
and the trouble begins. Were the whole of the 
gases to be deliberately cooled to a temperature 
below the dew point, it would seem probable that 
all the sulphur could be eliminated as sulphuric 
acid, and afterwards be converted into an inert 
and harmless sulphate by contact with limestone. 
The cooling of the gases would, of course, have to be 
done in some apparatus which would not be 
destroyed by the sulphuric acid formed, but the 
progress in the manufacture of non-corrosible metal 
has been so great of recent years that this should 
present no serious difficulty. Taking the fuel and 
gas analyses of a recent test, it would appear that 
for those particular conditions the dew point of the 
gases would be reached at a temperature of 97-5 
deg. Fah., while a further diminution of 4 deg. 
would precipitate enough water to take care of the 
whole of the sulphur originally in the fuel. It 
should be quite possible to get such temperatures, 
even in a cooling tower station, especially as the 
extra heat to be abstracted from the gases will only 
be about one-tenth of that which has to be taken 





away by the circulating water in any case. Whether 
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it would pay to attempt the recovery of any part 
of the extra heat which could be obtained by 
cooling the gases below the dew point is doubtful, 
but there is always the possibility of doing this. 
With total chimney losses already reduced to 10 
per cent. or less of the gross calorific value of the 
fuel, the margin for further reduction is not very 
great. The heat now carried away by the waste 
gases constitutes, nevertheless, by far the greatest 
single item of loss in a boiler plant heat balance, 
and the only item by whose reduction the boiler 
efficiency could be measurably increased. If, 
then, by doing what we strive to avoid now, 
namely, cooling the gases sufficiently to bring about 
the deposition of moisture, we could not only get 
over the external sulphur trouble, but at the same 
time fractionally increase boiler efficiencies, the 
plan would seem worth trying. 
The important thing at the moment, however, 
is to get rid of the sulphur, and since we know that 
this comes down as a virulent acid when the gases 
are inadvertently chilled, advantage might be 
taken of this knowledge to bring it down deliber- 
ately in apparatus to which it could do no harm. 
The scheme, if successful, would remove the most 
serious of the reproaches against well-operated 
chimneys. But what is needed is some method of 
eliminating with certainty every possible cause of 
complaint, whether it be the emission of soot, tar, 
grit, or sulphur. The problem is one for which 
piecemeal solutions are likely to have to give way 
to some general treatment of the gases, whereby 
noxious additions of any kind will be prevented 
from polluting the atmosphere. When we have a 
study of chimney effluents at all comparable with 
the attention paid to sewage farm effluents, it will 
not be long before any chimney sending forth 
anything but the three necessary, pure, and harm- 
less products of combustion will be looked upon as 
committing an offence against the community. 


The Power of Machine Tools. 


THE load factor is a very useful term invented by 
power station economists to show the relationship 
between the average load and the maximum load 
during a given period, but it is capable of many 
other applications. It is frequently, but impro- 
perly, extended to mean the ratio between the 
maximum capacity of a power-house, a factory, 
an office, a machine tool, a locomotive, or what you 
please, and the actual capacity employed. In 
America the term plant factor is given to the latter 
relationship. It is often very difficult to settle 
the length of the period which should be taken into 
account. For example, the engines of a ship cross- 
ing the Atlantic at a steady speed all the way have 
a plant factor of approximately L00 per cent. But, 
taken over the year, the plant factor is pulled down 
by the days and weeks that the ship spends in 
port. Again, a factory working steadily eight 
hours a day may have a plant factor of 100 per 
cent. if the eight-hour period is taken as the basis, 
or a plant factor of only 334 per cent. if the factory 
is capable of running continuously for twenty- 
four hours on end. There is sometimes a tempta- 
tion to regard any plant factor lower than the 
highest as indicative of wasted time. The load 
factor is then a safer guide, for when it is employed 
the maximum load is usually determined by inte- 
grating the load during successive equal intervals 
of time taken during the working period and 
recording the highest. Thus it shows us how nearly 
we are approaching the best that has been done 
over a reasonably long period, not the very highest 
that has ever been attained or that is capable of 
attainment. The bowler who did the hat trick 
would resent it were he told that he was off form 
if he failed to take nine wickets for every nine 
balls ! 

When estimating the output of factories or 
machines it is necessary to bear in mind the dis- 
tinction to which we have alluded. If a machine 
tool is too big for the average job which it has to 
perform it may have a very poor plant factor ; but 
its load factor may be reasonably good ; indeed it 
may easily be made too good by establishing the 
maximum load at too low a level. In every works 
there are machine tools that have to operate much 
of their time far below capacity, to say nothing of 
prolonged periods when they must perforce stand 
idle for lack of work to be done. Neglecting the 
latter, how is the proper amount of power which 
ought to be provided for any given tool to be 
settled? In other words, if it is an independent 
machine, what size of motor shall be fitted to it ? 
If a high plant factor is desired the motor must be 
kept as small as possible and the machine must be 


quite possible with simple single-purpose machines 
in which both the load factor and the plant factor 
may approach unity. But for general purpose 
tools there is no possibility of attaining that high 
level. For the roughing cut the maximum power 
of the motor may be called for, whilst the finishing 
cut requires but a fraction of it. Here it is that the 
load factor is a safer guide than the plant factor. 
But it will not help us to estimate the size of motor 
that must be fitted, and that is the rub. A recent 
American author has come to the conclusion that 
a great many machine tools are over-powered. 
He found that when the horse-power was between 
one and ten the size of the motor was prescribed 
by the maker in 37 per cent. of the purchases and 
in 30 per cent. when the power was between ten 
and fifteen. It appears that in the majority of 
these cases the makers specify a motor large enough 
“ to take care of the maximum load capacity of the 
tool, without reference to the type of work for 
which the tool is to be used.’’ Others measure or 
estimate the horse-power required for the jobs to 
be done on the machine and fit a motor of the neces- 
sary size. The position of the former seems to be 
the more logical of the two. If only a 10 horse- 
power motor is fitted to a lathe strong enough to 
handle fifteen, then the lathe is unnecessarily 
large in some respects. Moreover, the user can 
never get the full capacity out of it because it is 
permanently under-powered. Take the other case 
in which the motor is too powerful for the work 
which the machine has to perform, then clearly the 
whole machine is too strong and the mistake is 
not in the motor, but in the machine itself. The 
most probable position is that the user wishes to 
have a reserve of capacity and orders a machine 
on the large size. If he cuts the motor down he 
curtails the capacity by lack of power, but if, as 
some makers advise, he puts in a motor up to the 
full capacity of the machine his reserve is always 
available at a moment’s notice. Against this 
advantage he must set the increased depreciation 
charges on the larger motor, but he need allow 
very little for loss of efficiency unless the motor is 
grossly oversize. He may indeed have a relatively 


as good with the large as with the small motor. 

The estimation of the power which should be 
provided for machine tools is a standing problem 
to which no complete solution has ever been found, 
save in the case of special purpose machines 
engaged all their useful lives upon one class of work. 
The simplest plan, unquestionably, is to make 
provision for as much power as the machine can 
ever consume usefully and, on the whole, it seems 
to us to be the best. If a choice has to be made 
between a machine too big for its normal power 
consumption and a motor too big for the normal 
demand that will be made on it, we are inclined to 
believe that of the two the latter is the better. 
In other words, it is quite as important that the 
motor should suit the capacity of the machine as 
that it should suit the operations that have to be 
performed. But, judging from the remarks of our 
American author, who is probably in the “ auto- 
motive ” industry, there are other points of view, 
and we should welcome an expression of opinion on 
the subject from works managers. 








Incorporated Municipal Electrical 


Association. 
No. I. 
ALTHOUGH the President of the Incorporated 


Municipal Electrical Association this year is Mr. A. 
Nichols Moore, engineer and manager of the Newport, 
Mon., electricity undertaking, the Council was once 
more compelled to go to some other town than that 
of the President in which to hold the Convention, 
by reason of the lack of hotel accommodation for the 
large numbers which now attend, an average figure 
for several years now being between 700 and 800. 
As a matter of fact, the number exceeds 1000 this 
year. Thus it is that the I.M.E.A. Convention for 
1929 has been held in Torquay during this week, and 
will conclude to-day—-Friday. A glance at the work 
carried out by the Association, as shown by the 
Council's reports for the last few years, indicates quite 
clearly the enormous field waiting to be developed in 
regard to distribution as distinct from generation of 
electricity. Indeed, the bulk of the members of the 
I.M.E.A. will eventually not generate electricity at 
all, owing to the operation of the Government scheme, 
and those who expressed fears a few years ago that 
the Association was reaching the limit of its sphere of 
usefulness quite misjudged the situation. 

The Convention opened officially on Tuesday, 
June 4th, and met daily until Friday, June 7th, when, 





worked continuously at full capacity. That is 


low plant factor, but the load factor may be just | 


new President being Mr. J. K. Brydges, of Eastbourne. 
On the opening day there was the usual civic welcome, 
followed by the presidential address by Mr. A. Nichols 
Moore. 

The President devoted a large part of his address 
to a general review of the work of the Association 
during the past year, and presented a résumé of 
matters of outstanding interest in the electricity 
supply industry. The feature of the address, however, 
was a suggestion that distribution of electricity 
will have to be undertaken in a more or less national 
basis if the full effects of the scheme of the Electricity 
Act of 1926 are to be felt. It is now becoming a 
definite conviction, said the President, that however 
much the Act may assist in the securing of economic 
generation, it cannot alone solve the problem of the 
provision of an ample and economic supply through- 
out the country. Is it within the realm of practical 
politics to evolve some scheme as truly national in 
character and as co-ordinated in practice for dis- 
tribution as represented by the Government 
scheme for generation ? In other words, is it possible 
for all the existing interests, qua distribution, to be 
merged into a comprehensive scheme working upon a 
unified basis of policy, administration and technical 
direction, and under a central governing control, 
whose aim would be the rationalisation of the elec- 
tricity supply industry ? Rationalisation does not 
mean the creation of a monopoly or the maintenance 
of prices, nor the extinction of public and private 
enterprise as such, but rather the setting up of a 
community of interests to regulate and develop the 
electricity supply industry to the fullest extent possible 
and under the most efficient and economical con- 
ditions. Whilst fully realising the inherent diffi- 
culties, the opinion is expressed that such a scheme 
is within the bounds of practical polities. As empha- 
sising this, reference is made to what is being done in 
Germany in this direction by the central controlling 
body, the Berliner Stadtische Elektrizitatswerke 
Aktiengesellschaft, known popularly as the Bewag. 


18 





The status of this body is in effect that of a holding 
company, but all the shares are held by the munici- 
pality of Berlin. Its administration is in the hands of 
a board of management, which is assisted by a super- 
visory board consisting of municipal representatives, 
technical experts, and representatives. The business 
of the Bewag is the development of electricity supplies. 
including distribution, and the provision of electrical 
apparatus for industrial and domestic purposes. There 
are also two other operating companies which work 
under agreement with the Bewag, and administer 
the business of electricity supply within their own 
areas. The President said he was assured that the 
scheme is proving itself to be a practical solution of 
the problem of a real development of electricity 
supplies upon a co-ordinated basis. He added that 
one can perhaps visualise the possibilities of holding 
companies formed for the further development of 
electricity supplies, and especially distribution. 
financed and controlled by municipalities and 
possibly private companies interested in distribution 
in a particular area, and administered by a perman 
ently appointed board of directors, who are experts 
on the technical and commercial sides of the electri- 
city supply industry, and who, together with their 
supervisory staffs, would in effect be the employees 
of the holding companies, and not of any individual 
local authority or private company. Such a plan, 
it is contended, would facilitate the development of 
a common continuous policy within a large area, and 
the control and administration, if not entirely 
separated from political influences, would at least be 
permanent and capable of definite and independent 
action. 





With such bodies it would obviously be more simple 
for the Central Electricity Board or some other 


| authority to deal, and the control which these bodies 
|} would have 


over distribution within the extended 
areas, and jointly over all areas, would only be limited 
by their capacity to deal with the requirements from 
a national as well as from a local point of view. Such 
a system, it is suggested, would wipe out existing and 
avoid future overlapping, it must obviously result 
in economies in both administration and operation, 
and it would enable a united and more powerful front 
to be presented to any opposition or to any attempt 
at squeezing the industry. 

Following the presidential address, a paper was 
presented by Alderman Walker, of Manchester, on 
*“Whitleyism in the Electricity Supply Industry 
from a Management Point of View.” Alderman 
Walker who has associated himself very definitely with 
the Whitley Council movement in the electricity 
supply industry, had prepared a paper for the 
1926 Convention on the subject, but it was not pre- 
sented because of the 1926 general strike. In the 
present paper he relates the history of events up to 
1926 and records the happenings since then which led 
to an agreement in December, 1927, since extended 
to December 21st, 1929, between the employers and 
the trade unions. Whilst recording that since the 
Industrial Council was established for the industry 
there has been no serious dispute and no stoppage 
it is suggested that the large percentage of employees 
in electricity supply works who remained at their 
posts during the strike of 1926 was due to the good 
relations brought about by the Whitley Council. 





as usual, the annual general meeting was held, the 
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dangers. He deprecates the tendency on the part of 
certain trade unions always to be endeavouring to 
obtain better conditions in the electricity supply 
industry at a time when those conditions are superior 
to those in almost any other industry, and points to 
the almost certainty that other industries which are 
large customers of the electricity supply industry 
will resent unduly favourable conditions being granted 
to electricity supply employees without regard to the 
conditions in which men in other industries are 
working. At the same time, he equally criticises 
municipal supply authorities who fail to honour in the 
last degree any agreements come to between the 
employers and workpeople. Alderman Walker, 
however, stands as a staunch champion of the Whitley 
Council in the electricity supply industry and advo- 
cates steps being taken by which decisions come to by 
unanimous votes of such Councils shall be given com- 
pulsory effect on the basis of the Industrial Councils 
Bill, which was introduced in 1924, and passed a 
second reading in the House of Commons by a majority 
of 220, although, owing to political conditions, it 
has not yet been reintroduced. Under this Bill an 
Industrial Council by adopting the conditions laid 
down in the Bill can make its decisions compulsory 
upon all members of its Council. 

The discussion on Alderman Walker's paper was 
neither very long nor very profound, consisting for 
the most part of speeches by Councillor members of 
the Association who exhibited greater assurance 
than ever by reason of the recent change in the 
political situation, and urged that employees should 
share in the management of the industry. At the 
same time comments were made by the same class of 
speaker, urging the need for good relations between 
employers and employed, not by revolutionary 
methods, but by the exercise of common sense all 
round. 

On Wednesday, June 5th, a paper was read in the 
morning by Mr. James H. 
to the I.M.E.A., in which he commented upon some 
recent High Court decisions and other current legal 
problems in connection with the generation and 
supply of electricity. Naturally, the important case 
in which the Manchester Corporation has been sued 
by reason of damage to crops through the emission of 
sulphur fumes and sulphurous compounds from its 
Barton power station received mention. At the 
moment, the position is that the judge in the Court of 
First Instance and one Appeal judge are against the 
applicants in the case, whilst two Appeal judges are 
against the Corporation, and it is the intention to take 
the case to the House of Lords. In the meantime, 
the Corporation has been allowed a period of twelve 
months in which so to modify its plant that the 
damage complained of shall not be continued. The 
remainder of the paper dealt with a number of matters 
of detail, though nevertheless important, points, 
relating to various aspects of electricity supply, such 
as the replacement of apparatus on change of system, 
a standard hire and purchase agreement, supply of 
electricity in bulk, prepayment meters, &c. An inter- 
esting point that has to be settled is as to whether 
the Central Electricity Board in constructing its main 
transmission lines required for the inter-connection 
of selected stations shall bear the cost of the necessary 
switchgear. 
although it will arise in many as time goes 
on —of a Corporation whose station is a selected station 
and which has already existing switchgear designed 
to control the generating plant and outgoing feeders 
to meet all requirements for years to come, but not 
in contemplation of a connection to a main trans- 
mission line of the Board’s system. The erection of 
the transmission line will call for switchgear of much 
higher disruptive capacity and at a cost of some 
£20,000. It was assumed that this cost would be 
borne by the Board, the gear being necessary for the 
control of the Board’s transmission line. The Board, 
however, contends that the switchgear is required 
not for the control of its line, but for the erection of 
the Corporation’s system, and therefore it is not 
prepared to provide and pay for the gear. The 
suggestion is that the technical experts of both sides 
will have to agree as to whether the switchgear in 
question is primarily “ switchgear necessary to and 
used for the control of’ the main transmission line 
within the meaning of Sec. 36 of the Electricity Supply 
Act of 1919. 


case 


(To be continued.) 
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Exhaust Steam Engineering. 

London : Chapman and Hall. 
SINCE the nature and value of exhaust steam depends 
so largely upon the character of the prime mover by 
which it has been reduced to a lower condition, the 
question of its further utilisation can hardly be con- 
sidered without reference to its previous history. 
The field of a book on exhaust steam engineering must, 
therefore, necessarily be wider than the title implies, 
and the author of the present work has taken full 
advantage of the latitude permissible. His main 
object, one gathers, is to emphasise the fact that in 
industrial plants where both power and low-grade 
heat are required, very large economies are usually 





to be obtained by the use of “ pass-out ’’ engines or 
turbines. The point cannot be made without demon- 
stration by thermo-dynamics, so some of the principles 
of this subject are touched on in the opening chapters. 
The treatment is so condensed that no student 
could understand it unless his previous knowledge 
was sufficient for him either to do without it or to 
correct the regrettable faults and misprints which 
occur in it. 

The value which the main portion of the volume 
possesses consists in the bringing together matters 
relating to the use of low-pressure, extracted or 
exhaust steam, which otherwise would have to be 
sought over a fairly wide field of literature. We 
have descriptions of various types of “ pass-out ” 
engines and turbines, and the gear necessary for them. 
The Still engine, the Brunler boiler, the Christiani- 
Diesel steam locomotive, the Rateau, Morison, 
Galloway, Ruth, and Duisburg systems of steam 
accumulators, the Drayton and Arca systems of 
regulation, and the Mirrlees condensing, feed heating, 
and deaerating apparatus all receive attention. 
Piping and steam distribution systems for central 
heating also come under review, and one chapter deals 


with economic questions. The text contains a 
number of more or less worked-out examples, 
some of which are quite unconvincing. The 


reviewer has to confess to a definite failure to 
understand one purporting to show how “ the waste 
of a condensing plant can be estimated,’ and another 
given to demonstrate the fact that if steam were 
required for both power and heating, it would be 
more economical to use the exhaust from a H.P. 
engine for the heat than to generate the heating steam 
separately. A little more care would have well been 


| expended on these examples. 


Rothwell, hon. solicitor | 


But the author appears to have written hurriedly 
throughout. We find a formula quoted as “a good 
American rule” for determining the efficiency of 
steam turbines at partial loads. Since a mere glance 
at it is sufficient to show that it would give efficiencies 
well up in the nineties, and therefore far higher than 
any turbine has yet attained or is ever likely to 
attain, one would have thought that the author would 
have been at least suspicious of it. The formula, as 
a matter of fact, does not refer to steam turbines at 


| all, but is recognisable as one given by Messrs. Brown 


The position has arisen over a particular | 


and Drewry some years ago in a paper before the 
A.S.M.E. as applicable to alternators driven by steam 
turbines. 

An example to which we have referred above hints 
at the author's dislike of condensers, and one is 
tempted to wonder sometimes whether his thermo- 
dynamics are quite sound. In one chapter he appears 
to advocate a pass-out turbine which supplies steam 
to a process plant, and at the same time drives a 
compressor. The latter compresses steam in a closed 
circuit, taking the exhaust from ‘turbines of the 
usual type,” and delivering it at a higher pressure to 
the turbine inlet valves. ** The effect of this is that 
we have cut out the irreversible heat drop in the 
condenser.” Further, “no condenser tubes are 
present to give trouble, and no horse-power hours 
are wasted in circulating water to waste heat. : 
For reconstruction of plant to suit higher boiler 
"We can 


yressures this is a sound scheme. 
} 
The compressor, 


only say that we don’t think it is. 
piping, and secondary turbines form nothing more 
nor less than a costly, cumbersome, troublesome, and 
expensive kind of coupling between the primary 
turbine shaft and the machines driven by the 
secondary turbines. Electrical transmission would 


| be vastly better, and it would equally avoid all con- 





denser tubes and circulating water. The author's 
enthusiasm for “ closed cycle steam plants ”’ is great. 
Stand-by losses “almost nil,” “‘no trouble due to 
boiler or condenser corrosion,” ‘“‘ absence of con- 
densers, circulating pumps, &c.,”’ “* exciting boiler 
only small,” and “ pressure range not limited by 
boiler construction,” are among the benefits pro- 
mised. But we find difficulty in understanding 
what the system is, or can be, supposing, of course, 
that its object is to generate power and that the laws 
of thermo-dynamics are not to be outraged. By 
some calculations which we totally fail to follow, 
the author arrives at an efficiency of something or 
other equal to 93-4 per cent., which is no doubt 
creditable. ‘‘ The efficiency is due to the regenera- 
tion of the exhaust steam and the use of the kinetic 
energy in the exhaust.’"” We must leave it at that. 

The bookis marred by aslipshod style and indifferent 
English. Misprints, too, for which the printers 
cannot fairly be blamed, are frequent, carelessness 
having been carried to excess with regard to the 
spelling of proper names. The book gives the im- 
pression of having been compiled in a desperate 
hurry, and without due care. The author is, we 
believe, a young man, and he has not yet acquired 
that skill in writing which may come to him in time. 
He will, perhaps, permit us to recommend him in 
future books to study clarity of expression, and if 
he cannot get someone else to revise his proofs, 
to read them with more care. 
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The Foundry Trades’ Exhibition. 


Tre Foundry Trades’ Exhibition, which was opened at 
the Royal Agricultural Hall, Islington, on the 5th inst. 
and remains open until the 15th, is a good demonstration 
of continental practice in the mechanical equipment of 
foundries ; but it can hardly be said to be representative 
of British methods. There are altogether a hundred 
exhibits, and these include a number which are classed 
under the heading of machine tools and woodworking 
machinery. It is noteworthy in this section that foreign 
machinery is predominant and that a large number of 
firms which are not familiar at other engineering exhibi- 
tions have seized the opportunity of displaying their 
This section, by the way, is housed in the 
on 


machines. 
Gilbey Hall and does not confuse the visitor intent 
examining plant immediately associated with the foundry. 

In the main hall there are some stands showing goods 
which are only indirectly associated with foundry work, 
but the majority are devoted to apparatus such as cupolas, 
sand preparing plant, moulding machines, sand blasting, 
and so forth. One of the most striking impressions which 
one gains in this section of the Exhibition is the influence 
of continental ideas on the design of foundry plant. There 
are, of course, a number of British firms among the 
exhibitors, but even on some of their stands this tendency 
is observable. It also noteworthy that American 
machinery is not represented to any great extent, while 
some of the largest British firms have contented them- 
selves with a display of specimens, such as fractures of 
pig iron, samples of metallurgical coke, &c. 

There is, however, one section of the Exhibition in which 
the British element is predominant. It is the Technical 
Exhibit, which has been contributed to by various research 
associations, the National Physical Laboratory and some 
of the universities. This section of course, non- 
commercial in character and the material shown has been 
arranged according to a plan, so that as far as is possible 
similar subjects are grouped together. Thus, for instance, 
in one group one finds melting practice represented by 
refractories, specimens of fuels, and charts comparing the 
efficiencies of various cokes. Moulding sands and tests of 
their physical properties form another group, casting pro- 
cesses, the after treatment of metals, and so on, go to 
make other groups. It is one of the most interesting and 
instructive parts of the Exhibition. Associated with it 
there is an exhibit arranged to indicate the work being 
carried on in various countries in connection with the 
training of foundry apprentices, to which a large number 
of British institutions have contributed, while schools in 
France, Germany, America, and Belgium are represented. 

It would be invidious in a brief notice of this kind to 
single out any of the exhibits in the commercial section 
for special notice, so we will content ourselves by saying 
that a very large proportion of the plant shown is concerned 
with the preparation and renovation of moulding sand. 
There is a fair sprinkling of cupolas and other furnaces, 
while moulding machines are found on several stands. 
In this connection it is noteworthy that pneumatic 
machines seem to be growing in popularity, as compared 
with hydraulic machines. It is also noteworthy that 
pressed steel flasks are ousting those of cast iron. 

An inaugural luncheon was held in the Hall on Wednes- 
day, under the chairmanship of Mr. H. Winterton, the 
President of the Foundry Trades’ Equipment and Supplies 
Association. The principal guest was Sir Fortescue 
Flannery, whose health was proposed by Mr. H. G. 
Summerfield. Sir Robert Hadfield proposed “* Success to 
the Exhibition,” saying that there are produced in this 
country from 10 to 12 million tons of castings annually. 
He said that some of the best lessons which he had learnt 
in his early days came from the production of wasters, 
The response was made by the Chairman, who strongly 
advocated the purchase of foundry equipment of the most 
modern character, regardless of its country of origin, as, 
he said, with the assistance of proper equipment British 
foundrymen could easily surpass any others in the world. 
“Science and the Industry "’ was proposed by Mr. V. C. 
Faulkner and was responded to by Dr. W. Rosenhain ; 
while * The Chairman " was proposed by Dr. R. 8. Hutton. 
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Skoda Steam Turbines at the 


ignat Colliery, Czechoslovakia. 


CZECHOSLOVAKIA, which before the war 


it became an independent republic. 


constituted 
the principal industrial area of the old Austrian Empire, 
has greatly developed its manufacturing activities since 
The Skoda Works, 


Half of the high-pressure and half of the low-pressure boiler 
plant was supplied by the Krélové Hradec boiler shops 
of the Skoda Works. The steam from the high-pressure 
boilers goes directly to the main turbines. That from 
the low-pressure boilers has various duties. Some of it 
is used for driving the auxiliary turbines of the condensing 
plant, for operating the air ejectors, for driving the turbo- 
feed pumps, and for operating an air compressor. Some 
is also used in the ammonia factory, and the remainder 





each side, is illustrated in Fig. 1, page 628, and below ; Fig. 
2 shows the two sets under erection in the Skoda Works, 
and Fig. 3 is from a photograph taken above one of the 
sets with the top casings and rotors removed. These 
illustrations are sufficient to make clear the general lines 
of construction, while the longitudinal section reproduced 
in Fig. 8 shows most of the details of the design. An end 
elevation of the high-pressure end of the turbine, showing 
the governor gear, the four high-pressure steam admis- 











Europe, were building machinery for peaceful purposes 
Besides the ordnance for which they 
were famous, their range of manufactures included such 


long before the war. 


articles as boilers, steam and gas engines, compressors and 
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Fic. 5 HIGH-PRESSURE END 


steam turbines, the latter having been a product of the 
firm since the year 1904, when a license was acquired to 
build machines under the patents of Professor Rateau. 
After the war special endeavours were made to enlarge 
the industrial side of the company’s business. Among 
other things, the manufacture of electric generators, motors, 
transformers, &c., undertaken, so that the Skoda 
Works are now in a position to construct complete power 
stations with all their steam and electric equipment. Their 
steam turbine practice has followed the Rateau system, with 
all its latest developments, and to illustrate it we propose to 
give a somewhat full account of the design of a pair of 
high efficiency turbines recently built by the firm for the 
[gnat Colliery in Czechoslovakia. The colliery comprises 
plant for the production of benzene and ammonia, in addi- 
tion to the mine and coke ovens. The needs of the company 


was 


for power were very considerable, so that in 1925 it was 
decided to put down a thoroughly modern and efficient 
The prime movers were to consist of two 
steam-turbine sets, each having a capacity of 10,000 kW 


generating plant. 
revolutions. The order for these turbines and 
yenerators was placed with the Skoda Works largely on 
account of the good performance of a Skoda turbine supplied 
to the Trinec Ironworks in the preceding year. The latter 
machine was of the two-cylinder impulse type, with eighteen 
pressure stages in all, but for the Ignat turbines a three- 
cylinder construction was adopted as being more suitable 
to the special conditions obtaining. 


at 3000 


Before proceeding to a description of the machines it 
will be well to refer briefly to these conditions. The steam 
supply for the turbines was dictated to some extent by 
the requirements of the by-product processes. The boiler 
plant comprises twelve boilers in all, six of them generating 
steam at 510 Ib. gauge pressure and 750 deg. Fah. tempera- 
ture, and the remaining six generating at 155 lb. gauge and 
660 deg. Fah. Three of the high-pressure boilers have a 
heating surface of 6458 square feet each, and three of 
5812 square feet each. The six low-pressure boilers, each 
with a heating surface of 3770 square feet, are fired by 
means of the waste heat from the high-pressure boilers. 


Fic. 4 


formerly best known as one of the largest arsenals in 











is led to an intermediate stage of the main turbines. The 
benzene factory consumes a maximum of about 22,000 Ib. 
of steam per hour, at 28-45 Ib. gauge pressure, This steam 
is obtained by drawing it out of the main turbines at an 
appropriate stage. 

The main turbines are thus driven partly by high-pres- 














10,000 kW THREE-CYLINDER TURBINE LEFT SIDE 












sion valves, and the two overload valves, is reproduced in 
Fig. 5, and a drawing of the four pass-out valves with 
their gear, which are situated alongside the intermediate 
pressure cylinder, is given in Fig. 6. The turbine com- 
prises in all twenty-three pressure stages, of which eleven 
the high-pressure cylinder, seven in the inter- 


are in 











Fic. 6 Pass-OuT VALVES 


sure steam and partly by low-pressure steam, while they 
pass out steam at a still lower pressure, before exhausting 
finally into the condensers. They are designed for a 
pressure of 455 lb. gauge and 707 deg. Fah. at the high- 
pressure stop valve, and for a pressure of 155 lb. gauge 
at the low-pressure inlet. The low-pressure steam supply 


mediate and the remaining five in the low-pressure 
cylinder. The final low-pressure stage comprises two 
wheels running in parallel, the steam being divided at the 
exit of the previous stage, and half of it passing round the 
casing so as to flow through the second wheel in the opposite 
direction. The three rotors are connected together by 

















Fic. 7 COUPLING 


varies from 13,200 lb. to 33,000 Ib. per hour, while, as just 
mentioned, steam up to 22,000 lb. per hour is passed out 
at 24-5 lb. pressure. The condensers provide a vacuum 
of 94-1 per cent. (28-23in.) when supplied with circulating 
water at 77 deg. Fah. 

The general appearance of the turbines, as viewed from 





clutch couplings, the connection with the generator being 
made in the same way. The component parts of one 
of these couplings are shown in Fig. 7. The design permits 
of axial movement of the individual rotors as may be 
necessary under changes of temperature. The teeth of 
the couplings are annealed and machine-ground to form. 
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The turbine shafts are forged from high quality steel 
and finished to size by grinding. Special steel is used 
for the wheels exposed to high temperature steam, and 
alloy steel for the low-pressure wheels, which are highly 
stressed, best open-hearth steel being employed for the 
intermediate stages. The wheels are, in general, secured 
to the shafts by rings on to which the wheels are pressed 
so that they do not exert any stress directly on the shafts. 
The rings are elastic in order to allow the wheels to expand 
independently of the shaft without losing their concen 
tricity. Two feathers arranged opposite to each other 
transmit the torque of each wheel, the feathers of adjacent 
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Fic. 9--H.P. AND 1.P. ROTOR BLADES 
as 
ms | wheels being set at 90 deg. to each other. Each wheel is 
= balanced separately after the blades have been inserted 
Fs, and the shroudings ground. 
| The running blades are milled out of square rolled 
rods, the foot and the shrouding of each being solid with 
a the blade itself. In the high-pressure and intermediate 
pressure rotor the blade roots are of T shape, as shown 
7, 5 in Fig. 9, the last blade of each wheel being secured in the 
hail 4 Ps groove by two slightly tapered ground pins, a design 
/, Yi fy |adopted to avoid w _hee i i 
yin WY Yuffi y adop a oid eakening the wheel at this point. 
_ UY hy 7) | The longer blades used for the low-pressure rotor have 
as Uj Uj | forked feet which straddle the wheel rims to which they 
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~~ 
G | are fastened each by a pair of rivets. The type of these 
7 | blades is illustrated in Fig. 10, from which it will be seen 
od that the shroudings interlock, the idea being to eliminate 
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as far as possible the chance of vibrations of the blades. 


| The sectional area of these blades is reduced from root to 
| tip, so that the stress in the blade is almost uniform at any 


section, and the centrifugal force causes tension only with- 
out bending. Nickel steel is used for all blading except 
for the most highly stressed blades of the low-pressure 


| rotor. These blades are made from a special steel having 


atensile strength amounting to 63-5 tons per square inch. 
The nozzles for the high and intermediate pressure cylin- 











Fic. 11-H.P. AND I.P. NOZZLES 


ders are also milled from the solid, the form adopted being 
illustrated in Fig. 11. The diaphragms between the stages 
are made in two parts, namely, a centre dise and an outside 
ring, both of steel, the nozzles being fixed in the annulus 
between them. The rings are under-cut on the outer 
circumference in such a way as to give them a flexible 
attachment to the internal ribs of the casings which hold 
them. The whole of the diaphragm and nozzles can thus 
expand freely without distorting the casing or being them- 
selves distorted, remaining therefore concentric with the 
shaft and wheels and allowing the labyrinth packings at 
their centre to work under the best conditions. To 





assemble a diaphragm the nozzles are first of all inserted 
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one by one in the outer ring, and the central plate is then 
the dia- 
made in halves, allows this easily 
The nozzles for the first stage of the high and 
the intermediate-pressure cylinders are made in exactly 


put into place and held to the nozzles by rivets ; 
phragm being, of course, 
to be done. 





arrive at the lower part of the casing by channels provided 
for the purpose, each stage being drained separately by 
an automatic float valve. The water is led to the lower 
part of the condenser where it mixes with the condensate. 
Its elimination as formed not only results in a higher effi- 





Fic. 12--H.P. CYLINDER, 


the same way as for the other stages, but the central disc 
of the diaphragms is, of course, wanting, and is replaced 











by a steel ring. The nozzles for the low-pressure part of 
the turbine are cast into the diaphragms, which in this 
case are of cast iron. These diaphragms are held into the 
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Fic. 13 EXPANSION PIECES 
casing grooves by pins in such a manner as to permit of 


expansion. 
Great attention has been paid to the reduction of internal 





losses in the turbine. Full admission is arranged for in and all casings were tested hydraulically to a pressure 
all the stages, and the first wheel of the high-pressure never less than double that which they might have to 
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cylinder is furthermore provided with fixed shrouding walls 
to reduce the fan action to the smallest amount. In order 
to reduce the to wetness of the steam, the water 
is drained from every stage where moisture is present. The 
drops thrown off by the centrifugal action of the wheels 


losses due 





SHOWING VALVES AND PIPING 


but minimises the chances of corro- 
All the turbine 


ciency of the turbine, 


sion or erosion of the blading and nozzles. 


casings are divided horizontally, the joint faces being 
ground to ensure steam tightness. The high-pressure and 
intermediate-pressure @asings are of cast steel, cast iron 

















Fic. 14--THRUST COLLARS WITH SPRING PADS 


being used only for the low-pressure casing, which is not 
subjected to any great pressure temperature. The 
steel castings were all annealed after being rough machined, 














FiG. 15 -SCHEME OF GOVERNING SKODA TURBINE 


stand under working conditions. The casings are without 
feet, being secured at the ends by the pedestal housings 
in which they are centred. The contact surfaces between 
pedestals and casings are kept as small as possible to avoid | 
the transmission of heat. 


ey 


i a. 30 








The absence of feet permits of simple and symmetrical 
casings whose form is not likely to change with tempera. 
ture. In accordance with the idea of simplicity of form, 
the regulating valves are made independent of the high- 
pressure casing. The valves themselves are vertical and 
arranged in a line at right angles to the turbine. Their 
chambers are fastened to the high-pressure pedestal at 
one end, and at the other they are freely supported on 
the frame of the machine, as clearly shown in Fig. 12. 
This illustration is also interesting, as showing the special 
method adopted for bolting together the two halves of 
the high-pressure casing. The casing in question is rela- 
tively small and the load to be taken by the joint bolts is 
considerable. Consequently a number of bolts too great 
to be conveniently accommodated in the usual manner 
has to be employed. In an ordinary row of bolts the 
minimum pitch is determined by the clearance required 
between the nuts to enable a spanner to be used. The 
number of bolts which can be accommodated can, how 
ever, be considerably increased by inserting alternate 
bolts from opposite sides and allowing each nut to 
seated on the heads of the adjacent bolts. This is the 
arrangement employed by the Skoda Works for the flange 
joint of their high-pressure turbine. The bolts, as shown 
in Fig. 12, have square flat heads in contact with each 
other. The holes through the flanges are continued 
upwards through the bolt heads, half the hole in each 
head, so that the heads form seatings for the nuts of the 
intermediate bolts. 

The steam is led from the 
mediate and to the low-pressure 
pipes connecting the lower halves of the casings. 
mantiing the turbine is thus facilitated, for there 
heavy pipe work to be disturbed. The interconnecting 
pipes must admit of free expansion so that no undue 
stresses are imposed on the casings. They are therefore 
provided with expansion pieces. These latter consist of 
heavy blocks of steel with deep grooves cut internally 
and externally so as to provide a number of annular 
membranes. Two expansion pieces are visible in Fig. 12, 
details of the design being given in Fig. 13. The central 
bolt prevents end thrust, while the flexible pieces allow 


be 


high-pressure to the inter 
turbines by duplicate 
Dis 


In no 


the pipe to have a movement relative to the casings. The 
casings are free to expand axially towards the high- 
pressure end of the turbine. The front bearing pedestal 
of each casing is so held that it can slide axially. Each 


rotor has two running bearings and a thrust block con- 
tained in the front pedestal. The thrust blocks are 
supported on spherical seatings in the pedestals. They 
are not fitted with pivoted pads, as in the Michell design, 
but a similar effect by undercutting the 
sections of the bearing surface that they form pads 
flexible about one end. The idea will be made clear by 
reference to Fig. 14, which gives views of a ring with the 
springing parts. A smaller thrust block of the same type, 
but set in the opposite direction, the machine 
axially and assures quiet running when the load is suddenly 
taken off. 

The governor is of the vertical type driven by worm 
gear from the shaft of the high-pressure rotor. The turbine 
is controlled by the successive closing of nozzle groups. 
The valve admitting steam to each nozzle group is operated 
by an oil servo-motor, the action of the latter being deter- 
mined by a cam shaft controlled by the main servo 
motor. The cam shaft, governor and group valves are 
all shown in Fig. 12. By suitable arrangement of the shape 
and position of the cams gradual opening and closing of 
the valves is obtained. The use of an independent servo- 
motor for each valve has the advantage that the whole of 
the valves are closed practically simultaneously when the 
load is suddenly thrown off the machine, thus assuring 
safety in operation. There are four nozzle valves for 
high-pressure steam, and two overload nozzle valves, the 
latter being the outer valves of each group of three seen 
in Figs. | and 5. The overload valves admit steam to the 
fifth stage of the high-pressure cylinder. In addition to 
this provision for overload, high-pressure steam can be 
admitted to the eighth stage by means of a hand-operated 
valve 

As the turbine works with two pressures of live steam 
and steam is also passed out, the regulation is more com- 
plicated than is usual. With the object of avoiding un 
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favourable throttling conditions as far as possible, pro- 
vision is made for changing the point at which steam is 
extracted and also for changing the point at which low- 
pressure steam is admitted. ‘This arrangement has the 
effect of allowing the main flow through the turbine to be 
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undisturbed, or nearly so, either by extracting or admitting 


steam along the turbine. Steam can be extracted at four 
places. It is always taken from that stage at which the 
pressure is slightly higher than the pressure required. The 
change in the place of extraction is controlled not only 
by the load on the turbine, but also by the pressure at 
which steam is extracted. Low-pressure live steam at 
155 Ib. pressure can be admitted at two different points, 
the place of admission changing according to the load on 
the turbine. 

The system of governing is shown diagrammatically in 
Fig. 15. The main governor is indicated by the letter O. 
5, is its servo-motor, controlled by the pilot valve R,. 
The pressure of the bled steam, acting upon the piston in 
the cylinder T,, regulates the extraction by means of the 
pilot valve R, and the servo-motor 8,. The admission 
of low-pressure steam is correspondingly controlled by the 
similar apparatus T,, R, and 8,. The piston-rod of the 
servo-motor 8, is hollow and through it passes a rod con- 
stantly forced upwards by the spring Z, and tending to 
open the low-pressure steam admission valves. The 
opening of these valves is, however, limited by the servo- 
motor piston, the position of which is regulated by that 
of the pressure regulator T,. The motion of the servo- 
motor 8, is transmitted, on the one hand, to the live steam 
regulating valves, and, on the other, to the bleeding valves. 

The governing mechanism has to deal with the following 
conditions : 


(1) The load and the quantity of extracted steam both 
being constant, the quantity of low-pressure steam 
admitted is varied. When the quantity of 155 lb. steam 
available falls off and its pressure is therefore reduced, 
the admission of this steam is checked and more high- 
pressure steam is admitted. For this action neither the 
governor nor the servo-motor 8, come into use, and the 
speed of the machine remains unaltered, the link work 
being so proportioned that the total work done by high 
and low-pressure steam together is constant, in spite of 
alteration of their relative quantities. The pressures in 
the turbine change slightly, and to deal with this the 
pressure regulator T, either changes the point of extraction 
or opens the extraction valve wider. Should the quantity 
of low-pressure steam available increase the converse 
operations take place. 

(2) When the load on the machine varies and the quan- 
tities of low-pressure steam admitted and extracted are 
unchanged an increase of load causes the piston of the 
servo-motor S, to rise, the servo-motors S, and 8, remain- 
ing unaffected. The effect of the rise of the servo-motor 
S, is to open further nozzle valves for the admiasion of 
high-pressure steam and at the same time to alter the 
extraction point to a stage further up the turbine. 

(3) When the load is constant and the quantity of 
extraction steam alone is altered, in this case the servo 
motor S, is set in action by the pressure regulator T, 
and adjusts the extraction mechanism to the required 
position. The output of the turbine is prevented from 
altering by the governor O. As the quantity of extraction 
steam is relatively small compared to the total flow 
through the turbine, its alteration can be taken care of in 
the manner indicated without affecting the governing. 
In cases where a large amount of extraction steam has to 
be dealt with a mechanism similar to that employed for 
controlling the admission of low-pressure steam would be 
used. The extraction valves are of the double-beat partly 
balanced type. 

The speed of the turbine can be raised or lowered by 
5 per cent. for convenience in paralleling. The speed is 
altered by changing the positior. of the pilot valve R,. 
The casing of this valve can be moved upwards or down- 
wards by means of worm gearing, operated either by hand 
or electrically from the switchboard. Overspeeding is 
guarded against by an emergency governor on the end of 
the high-pressure rotor shaft, which comes into action 
when the speed rises to 10 per cent. above normal and 
trips an oil valve. The effect of this is to close instantly 

jladmission valves both for high and low-pressure steam. 

The oil for operating the regulating gear and for lubri- 
cation is furnished by a gear pump at the base of the 
governor spindle. This pump delivers the oil under a 
pressure of from 30 Ib. to 60 lb. per square inch to the 
piping for the regulating gear, and under a pressure of 
from 7 lb. to 20 lb. through a cooler to the bearings. 
From the bearings it flows through a filter back to the 
collecting tank. The temperature of the oil where it leaves 
the bearings is continuously indicated. When starting 
or stopping the turbine the bearings are kept flooded by 
an auxiliary turbine-driven centrifugal oil pump situated 
directly on the collecting tank. 

The guaranteed steam consumption of the turbine when 
supplied with steam at a gauge pressure of 455 lb. per 
square inch and a temperature of 707 deg. Fah. at the 
stop valve, and exhausting into a vacuum of 28-23in. 
(bar. = 30in.) is 9-218lb. per kWh measured at the 
generator terminals. This guarantee applies only when 
the turbine is running as a “ straight’ high-pressure 
machine at a load, of 7500 kW without the admission of 
auxiliary steam and without extraction. 








SIXTY YEARS AGO. 


THE movement in this country for the abolition of 
patents for inventions is not of such recent growth as some 
may perhaps suppose. There was a strong current of 
opinion in this direction sixty years ago. In our issue of 
June 4th, 1869, we gave a full report of a debate on the 
subject which had been initiated in the House of Commons 
by Mr. Macfie, the member for Leith. Mr. Macfie’s resolu- 
tion to the effect that the time had arrived when the 
interests of trade and commerce and the progress of the 
arts and sciences would be promoted by the abolition of 


Mr. Macfie, a sugar refiner, had made his position mainly 
through the agency of patents and that his advocacy of 
the abolition of patents was dictated by his belief that he 
would have been wealthier if he had not had so many dis- 
agreeable royalties to pay. We treated Sir Roundell 
Palmer's and Lord Stanley’s arguments for abolition less 
brusquely, but nevertheless described the proposal as 
childish and unpractical. That carelessness and ignor- 
ance characterised the granting of patents and the judging 
of patent cases was, we maintained, no ground for the 
total abolition of patents. It was the administration 
not the principle of the law that was at fault. There were, 
we said, people practising as patent agents who did not 
even know the English language, who scarcely knew a 
pump bolt from a cow's tail, and who had not the slightest 
idea of the laws, whether of patents, of mechanics or of 
common honesty. We agreed with Sir R. Palmer that 
patent litigation had acquired a reputation infamous 
beyond any other. The cases were tried before juries 
who knew nothing of the subject and before, judges who 
imagined they knew all about it. The proceedings con- 
stituted in brief a series of dull yet enormously expensive 
farces. Nevertheless, reform of the patent laws was 
staved off year after year * till next session.”” It was not 
surprising, we concluded, that in these circumstances some 
people ignorant of technical matters should wish to abolish 
the law instead of trying to reform it. The system of 





granting patents might fail to secure the reward going to 
the right person, and might inflict inconvenience and 
injury on third parties. But the proposal to abolish patents 
and to substitute therefor an organised system of public 
rewards to inventors was impracticable, and might create 
greater evils than it was intended to avoid. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 
INVENTION. 
Sin, —** Boatman ” 
my claim that the inventive faculty may be improved 


by the use of methods, and he supports the inspirational 
theory. This has many advocates, but may I suggest 


in your issue of May 24th criticises 


adoption of methodical analysis—science, art, music, 
that we would be more advanced in any of these subjects 
if no one had ever tried to explore them methodically ? 
May I suggest two subjects which may be taken as 
samples for testing the value of method in invention 
Sir Charles Parsons’ recent paper on ** Steel Purification,” 
and the Wood boiler ? Steel makers have been trying for 
middle, by casting them vertically. Sir Charles Parsons 
showed that the flaws arose from the fact that the ingots 
were cast vertically and allowed to cool from the sides. 
He casts them horizontally and cools them from the bottom, 
keeping the top hot. This has given a new steel of a 
quality hitherto unknown. The written 
clearly that one may overlook the extraordinary skill 


paper 18 80 
shown in the investigations, but there is no overlooking 
the importance of the results. This 
under the head of Analytical and Change of Position 
Operators in my paper on ** Invention.”’ The Wood boiler, 
described in your issue of May 24th, also comes under the 
Change of Position Operator, seeing that the heating 
surface is placed round the furnace instead of above it, 
as in most water-tube boilers. It is also partly covered 
by what I have called the Increased Function, or prefer- 
ably the Increased Duty Operator. The business of this 
is to suggest that any piece of apparatus which does a 
minor duty may be made to do a major duty. In the 
ordinary water-tube boiler, the side walls have the duty 
of keeping the flames in position, but in the Wood boiler 
they have the added or increased duty of absorbing the 
heat. 

The day will come when method in invention will receive 
as much space in engineering papers as bridge problems 
now receive in newspapers. We have, in fact, only begun 
to invent, and I hope that the development of the idea of 
using method in invention will take place in Britain. The 
methods are not difficult to use, but, like golf and bridge, 
it is not possible to become expert without careful thought 
and labour. 


invention comes 


C, TURNBULL. 
North Shields, May 31st. 


Sirn,—Under the above heading * The Boatman ” 
that 
ficance of the word * invention ’ 
stood; and a long experience of the ideas which are 
offered to the Patent Office as being that 
should be protected against infringement supports this 
contention.” 

If the Patent Office took the narrow view of the word 
“invention ’’ that “‘ The Boatman” takes, there would 
be very few patents granted and many devices, arrange- 
ments, designs, call them what you will, which should 
properly be and, in fact, are protected by patents would 


says 
‘even among accredited engineers the true signi- 
is not properly under- 


* inventions ’” 





patents for inventions was seconded by Sir R. Palmer and 
was supported, a little hesitatingly perhaps, by Lord 
Stanley. Mr. J. Howard, of the Bedford firm of agricul- 
tural engineers; Mr. Samuda, the Thames-side marine 
engineer ; and others opposed the resolution. The reform 
of the patent laws, not the abolition of the granting of 
patents, was, they held, the right course to pursue. In 
that view we strongly supported them in the course of a 
leading article in the same issue. Writing with a freedom 


not be so protected. 

Surely “The Boatman ”’ is aware that, very often, the 
legal meaning of a word is not the same as the meaning 
which the word would bear if referred to its origin. More- 
usage "’ meaning, in the 
course of time, departs from the original meaning. 
“Invention *’ may be said to have at least three mean- 
ings, that which it bears when referred to in and venire, 


over, the ordinary “* common 





which to-day we could scarcely emulate, we implied that 


it; that which it bears when used commonly as being 
an improvement ; and that which it bears when used by 
the Patent Acts, Patent Office, and Law Courts, which ix 
something between the other two. 

I imagine Mr. Turnbull in the discourse to which “ The 
Boatman " referred in his letter to you, published in the 
issue of Tux Encinewr for May 24th, 1929, used the word 
“ invention ”’ in its intermediate sense. 

Tuomas SHERRATT, 

London, 8.W. 2, May 28th. 


” 


A.M.1.E.E. 


THE EDUCATION AND TRAINING OF ENGINEERS. 


Sin,—The leading article entitled “The Economics of 
Education’ in your issue of May 24th ought to 
printed in the general Press, and not only in a technical 
journal, where it is not likely to be seen by the person 
chiefly interested. Among all the pother about education 
for engineers, there is one person who seems to get very 
little consideration, and that person is the parent of the 
embryo engineer. No reasonable man, whatever his 
views may be on education in general, can blame a parent 
if he regards money, his money, spent on technical educa- 
tion, as an investment. Now, a parent who has obtained 
advice from engineers and teachers of engineering can only 
eome to the conclusion that the best training he can give 
his son will include school till seventeen, then an appren- 
ticeship of three or four years and a three years’ course at 
That is to say, he is asked to contemplate spend- 


be 





college. 
ing as much as he would have to spend were his son to 
take up medicine and train at one of the newer universities. 
In circumstances the parent will want to know 
whether engineering offers prospects equal to medicine. 
Can any engineer who has been through the mill say that 
the normal prospects, financial, social, and so forth, are as 
good for an engineer as for a medical man ? 

In the first place, an engineer has practically no prospects 
of establishing himself as an independent professional 
man. The large manufacturing concerns do all the con- 


such 





bridge, and golf, to mention a few—and who will claim | 
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over fifty years to get ingots of steel without flaws in the | 








which is the one to which “‘ The Boatman *’ would confine 





sulting engineering that is wanted, for nothing, and it is 


| almost certain that an engineer will remain a wage earner 
| or salaried man. 

that it is based on a misunderstanding of the subject ? | 
Almost every other subject has been developed by the | 


If he has been to college he will have no taste for early 
rising, and will probably drift into a drawing-office where 
at the age of twenty-four or twenty-five his prospects 
(I speak, of course, of the average) will be about equal to 
those of a youth of the same age who entered a bank or 
an insurance company at seventeen, except that he will 
not have the same security of his job nor will he have a 
prospect of a pension if he hangs on. 

What many parents do not know is that in an engineering 
works the proportion of jobs which carry a salary exceed- 
ing £500 per annum is exceedingly small, and consequently 
only a small proportion of those at any moment undergoing 
training can get one. 

There is a tendency at present to teach everything in 
colleges rather than at the job, and behind this tendency 
The fallacy is simply this, that people 
In an industrial 


there is a fallacy. 
are paid highly for what they know. 
concern they are not, they are paid for what they do, and 
if the concern is properly organised what they are called 
upon to do is simple, easy and monotonous, but it has to 
be done and done regularly, conscientiously, and over and 
over again. 

Colleges concern themselves almost exclusively with 
design, and another thing parents do not know is that the 
demand for designers is small. It is no exaggeration to 
say that most engineering concerns never have had, and 
never will have, any need for the services of a single 
designer. 

In conclusion, may I say that I have no intention of 
belittling my profession, but I do feel that there is a want 
of proportion between the kind of job mechanical engineer- 
ing really is, and the long and expensive training whicl 
is so frequently advocated. Three years at college with 
all it means in fun and interest is a delightful thing to have, 
but candidly the engineer cannot afford it. 

Manchester, June 3rd. A. C. WiLson. 


GRAND JUNCTION LOCOMOTIVES. 


Sir,—l am anxious to obtain some reliable information 
about the engines of the Grand Junction Railway, 
numbered 65 to 88, that is to say, after Whishaw’s list, 
published 1840, and shall be grateful to any of your readers 
who can help me. 

MARSHALL. 


Cc, F. Denvy 


Wonersh, June 5th. 








A CO-OPERATIVE arrangement for the study of the 
removal of ash as molten slag from powdered-coal furnaces 
has been entered into by the United States Bureau of 
Mines, Department of Commerce, and a special research 
committee appointed by the American Society of Mechani- 
cal Engineers. This subject is important because of the 
serious problem of the disposition of the ash from high- 
ash coals burned in pulverised form. If the ash can be 
run off in a molten condition the problem would be greatly 
simplified. The investigation is intended to obtain data 
on the factors that influence the formation of fluid slag 
in furnaces, the means by which fluidity may be measured, 
and the proportion of total ash in coal which remains in the 
furnace. Laboratory work in connection with the investi 
gation will be done at the Pittsburgh, Pa., Experiment 
Station of the Bureau of Mines, while actual operating 
tests will be conducted at plants designated by the 
American Society of Mechanical Engineers. 
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A High Power Plain Milling 
Machine. 


Txe high power plain milling machine illustrated here- 
with represents a design, the earliest example of which was 
shown by the makers, Alfred Herbert, Ltd., of Coventry, 
at the Olympia Machine Tool Exhibition last autumn. 
The design with certain improvements embodied in it is 
now about to be placed on the market. 

The general objects aimed at in the design of the machine 
were the attainment of high power and great rigidity, 
combined with ease of handling and the provision of rapid 
power traverses for the idle motions. The column is a 
single box-sectioned casting, and is bolted to the base 
plate. On its top the column is formed with a dovetail 
guide, in which the box-sectioned overhanging arm can be 


that the arm brace is of sufficient strength to provide a 
rigid support for the arbor, even when the overhanging 
arm is removed. The off-setting of the brace is intended 
to remove it out of the way of the operator. In addition 
the offset enables large cutters to be removed from the 
arbor without disturbing the brace. The brace may be 
used on either side of the arm as convenient. In addition 
to that carried by the brace, the overhanging arm is pro- 
vided with two arbor supports, which can be clamped to 
the dovetail guides. One of these intermediate supports 
is equipped with a parallel white metal adjustable bearing, 
and the other with two adjustable bronze shoes. 

The machine is driven by means of a single belt pulley, 
which runs on ball bearings on a fixed sleeve arranged in 
such a way as to relieve the driving shaft of the belt pull. 
The drive is transmitted through a friction clutch operated 
by a starting and stopping lever near the head of the 
column and arranged to be easily reached from either side 


delivered from a pump inside the column, This pump also 
automatically lubricates tho feed-box. 

The knee slide carrying the saddle is formed with square 
edges and a narrow central guide, which is provided with a 
taper gib. The saddle is held down to the knee by means 
of two gibs at the outer edges, and is clamped along both 
edges by independent tapered gibs, which are operated 
through hand levers situated at the front of the saddle. 

The table is actuated longitudinally on the saddle by 
means of a quick pitch, stationary, non-splined screw, 
which is always in tension and a long phosphor bronze 
nut rotated by steel spur gearing and fitted with ball 
thrust bearings at both ends. To meet special require- 
ments, an extra long table can be fitted to the saddle of 














MACHINE FITTED WITH MOTOR DRIVE 


standard width or, alternatively, an extra wide table can 
be fitted to a saddle of extra width and standard length. 
The automatic feed motions are obtained from a feed 
box of the maker's patented dial feed type, mounted on 
the side of the column beneath the driving-box. This box 
gives eighteen different rates of feed, ranging from jin. 
to 22}in. per minute, the required feed being obtained 
by simply rotating a hand wheel and dial until the feed 
desired, as marked on the dial, comes opposite a pointer 
The feed-box is driven by belt from the first driving shaft. 
By the use of a belt for this purpose safety is secured with- 
out resort to the employment of shearing pins or other 
troublesome device. At the front of the knee there is a 
handle which when moved in one direction engages the 
automatic cross feed of the table, and when moved in the 
other enzages the automatic vertical feed of the knee. 
A second lever at the front of the knee reverses the direc- 
tion of all the feeds. The vertical movement of the knee 
and table is obtained by means of a screw which is made 
telescopic in order to avoid the necessity for cutting a 























REAR AND FRONT END VIEW OF BELT-DRIVEN MACHINE 


moved in or out by a rack and pinion gear. Two large 
bolts passing horizontally through the column are pro- 
vided to clamp the arm in any position. It is claimed that 
this design of arm is particularly well adapted to resist 
the combined torsional and bending stresses thrown upon 
it by the reaction of the feed. On the front of the column 
a long bearing is provided for the knee carrying the saddle 
of the work table. A taper gib moved endwise by means 
of a long lever and a rack and pinion is employed to lock 
the knee to the column. The overhanging arm and the 
knee are tied together by an offset arm brace. This brace, 
as shown in the front end view, is supported from the top 
surface of the knee, and is connected to the overhanging 
arm through the intermediary of an arbor support, which 
fits on to the dovetail guides on the underside of the over- 
hanging arm. It will be seen therefore that the column, 
arm brace and knee constitute parts of a structure which 
can be locked together to form a rigid whole. It is claimed 


of the knee. Alternatively, as shown in the rear end view, 
the machine may be arranged for an individual motor 
drive. The motor in this case is mounted on a stand rest- 
ing on the foundation and connected to the column base. 
The drive from the motor is transmitted by a totally 
enclosed noiseless chain running in an oil bath. 

The spindle is provided with the new international 
standard nose with a tapered hole and has provision for 
the attachment to it of large inserted tooth cutters. It 
runs in white metal bearings and is reversible. Two draw- 
bolts and an adapter for taking taper-shanked cutters, 
collets, &c., are provided. 

From the clutch power is transmitted through a driving 
box built as a separate unit, and fixed in the side of the 
column. Sixteen spindle speeds, ranging in geometrical 
progression from 16-5 to 427 r.p.m., are obtainable by 
means of sliding gear wheels. All the wheels and bearings 
inside the driving box are continuously flooded with oil 


hole in the floor. Quick motion at 150in. per 
minute is provided for the longitudinal movement of the 
table. This motion is independent of the longitudinal 
feed motion, and is controlled by a lever at the operator's 
right hand, which is moved in the direction in which it is 
desired to make the table travel. When quick power 
motion is required in the vertical or cross direction, the 
fastest feed is employed, the rate of which is rapid enough 
for either of these comparatively short travels. All the 
feeds are fitted with automatic stops and safety stops. 
Each part of the machine likely to prove a source of 
danger to the operator is guarded. All the gearing is 
covered and the main and feed pulleys are provided with 
belt guards. A vertical milling attachment, as illustrated 
herewith, can be fitted to the spindle to work in conjunc- 
tion with or apart from a circular table attached to the 
main table. The vertical milling attachment can be 
inclined against a graduated base. The circular table is 
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provided with hand and automatic feed movements and 
automatic stops. Its edge is graduated in order that the 
table may be set to any angle against an adjustable pointer. 

The standard table has a surface of 68in. by 17in., and 
can be given automatic feeds through a range of 48in. 
longitudinally, 18in. transversely, and 22in. vertically. 
If the machine is so required, it may be fitted with an 
extra long table, having a working surface of 90in. by 

















VERTICAL MILLING ATTACHMENT 


l17in., and a longitudinal feed of 70in. It may, alter- 
natively, be fitted with an extra wide table measuring 
68in. by 24in., in which case the normal transverse feed 
is reduced to llin. For medium work the machine requires 
about 15 horse-power for its drive. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Market Situation. 


Tue change in the Government of the country 
has upset the plans of many Midland industrialists, and on 
‘Change in Birmingham to-day—Thursday—iron and 
steel manufacturers and engineers sought to fathom the 
effects of the change as applying to their own particular 
cases. Staffordshire industries are likely to be greatly 
affected by any change in the Safeguarding of Industries 
Act, and automobile engineers and manufacturers of 
hollowware, to name only two sets of industrialists, 
express great perturbation lest their trades should suffer 
& reverse just when they are beginning to make head- 
way. They hesitate to make arrangements for the supply 
of material for use in their works, and although they realise 
that business must go on and output be continued, they 
see the necessity for acting cautiously. There can be no 
doubt that, at any rate so far as this week is concerned, 
business has been seriously interfered with. There has 
been no change of note in prices. It is much to be desired 
that business should be got on the move again, and Mid- 
land industrialists will not be backward in adapting them- 
selves to the changed circumstances and in putting forth 
every effort to keep British trade progressing in the right 
direction. 

The Rise in Pig Iron Prices. 

The advance of Is. per ton in Midland brands of 
pig iron last week came as a surprise to the market. It 
was known that blast-furnacemen in this district were 
anxious to obtain better prices for their iron, but it was 
not foreseen that they would put prices up again so soon 
after the recent rise. Smelters had been saying for some 
weeks that values were more likely to advance than recede, 
and the increase in production costs, coupled with the 
relatively good prices being obtained by Cleveland makers, 
evidently so weighed with them that they were persuaded 
the time was opportune for a further advance. This was 
in spite of the fact that since the previous rise was 
announced consumers haye stubbornly stood out against 
the higher prices. They have carried on as far as possible 
with the pig iron contracted for when the market was at a 
much lower level, and when forced to buy they have 
limited their purchases to absolute requirements. Some of 
them offered to do business at slightly below the current 
rates in the hope that furnacemen would think it worth 
while to give way, but these attempts to beat down the 
price proved unavailing. Midland smelters are generally 
influenced to some extent by the price of Cleveland iron, 
and in that district the stringency of the market has caused 
values to rise sharply, so that the Midland advance brings 
a closer relationship between this district and the North. 
In addition, furnace coke is comparatively high in price, 
and on this ground alone the pig iron makers considered 
themselves justified in making the advance. This week 
business has been quieter than ever, being more or less at 
a standstill. Odd lots for prompt delivery have been 
bought at the new price, but it is reported that smelters 
are not now disposing of the whole of their output. 
Demand is equally quiet in the forge and foundry branches 
of the trade. 


Blast-furnacemen and the Merchants. 


The deputation of merchants who have been 
placing their grievance before Midland smelters, referred 
to previously in this column, report that the latter are 





prepared to concede a commission of 14 per cent. on sales 
of pig iron to merchants, free on train prices to be the 
basis. This, it is understood, works out at about 11d. per 
ton, as against 9d., the amount originally fixed by the 
blast-furnacemen. Exactly what the merchants think of 
this latest offer it is difficult to determine, but it is signi- 
cant that they have formed themselves into an association 
for the promotion of common interests. 


Steel Demand. 


While some branches of the steel trade are 
decidedly busier, others are but moderately employed. 
A good deal of special steels used in the production of 
motor cars and commercial vehicles is being called for by 
manufacturers in this area, who are also absorbing very 
fair quantities of stainless steel. Heavy steel for struc- 
tural purposes is quiet. Mills have moderately good order 
books, however, and they are in a position to supply most 
descriptions of material promptly, so that they often secure 
small orders uired urgently which under other cir- 
cumstances would probably go to their competitors. Very 
few large contracts for heavy steel have been given out 
since the prices of sections, joists, and plates were 
advanced, but some encouraging inquiries have been in 
circulation. Uncontrolled steel is firm in price, and output 
is maintained at recent levels. Small steel bars are quoted 
£6 7s. 6d. upwards and English billets £6 12s. 6d. per ton. 
Offers of foreign joists and other building steel continue 
to be made, but little is being bought, at least so the 
Birmingham merchants say. Continental steel strip is 
perhaps the best foreign seller in this district just now. 
Large quantities of strip are used at local works, and there 
is an appreciable saving to be effected by the use of 
foreign material. 


Staffordshire Iron. 


The finished iron trade in Staffordshire pursues 
an even course. There is little, if any, change in the 
volume of demand from recent weeks, and prices continue 
unaltered. There is, of course, ample room for improve- 
ment in business in this department, but manufacturers 
are in a better position than they were, and are slowly gain- 
ing ground. The rising cost of materials is causing some 
concern, and there are those who favour a revision of 
finished iron prices to meet the new production costs. 
A move in this direction in the near future would not 
occasion surprise. Marked bars are quoted this week £12 
per ton, Crown bars £9 10s. to £10, nut and bolt and 
fencing bars £9 to £9 2s. 6d. The district works consuming 
the latter class of material are just now doing more work, 
but unfortunately for Staffordshire ironmasters they are 
able to secure supplies of Belgian No. 3 iron at so low a 
figure as to make it extremely attractive. The steely 
character of this material is outweighed by price con- 
siderations. Wrought iron gas tube strip sells at £10 17s. 6d. 
and is in constant demand. A larger proportion of iron 
strip is now being used by the tube works, and this tend- 
ency is expected to increase. Ironmasters re-rolling steel 
are busy. 


Scrap. 


The steel scrap position is now much easier, and 
ample supplies are available. In these circumstances 
sellers are no longer able to command the abnormally high 
prices obtainable a few weeks ago. Whereas a week ago 
sales were effected at £3 17s. 6d. delivered South Wales, 
they are now being made down to £3 15s. In some cases 
a midway figure applies, but, generally speaking, buyers 
are able to secure concessions on the quoted rates of 
£3 17s. 6d. 


Galvanised Sheets. 


Business in galvanised sheets remains quiet. 
Orders are fairly regular, but are of comparatively small 
size. Demand neither for home nor export shows much 
life. Local mills have moderate order books, and mills 
are regularly employed. Values of 24 gauge corrugated 
sheets are unchanged at £13 12s. 6d. to £13 15s. per ton. 
Black sheets are in good request, and prices are firm. 


Coventry Engineering Works Strike. 


At the time of writing a strike is in progress at 
the works of the Sir W. G. Armstrong Whitworth Aircraft 
Company, Ltd., Coventry. Some 150 men who were 
engaged in the construction of steel aeroplane wings are 
concerned in the dispute, which relates to the price to be 
paid for work on a new type of steel aeroplane wing. 
At the moment there is a deadlock, the firm maintaining 
that work must be resumed before negotiations can be 
begun, and the men refusing to restart until the matter is 
settled. 


Contracts for Midland Firms. 

Some very useful orders have been received by 
Midland firms from the Crown Agents for the Colonies 
on behalf of the Tanganyika Railways. They include a 
100 H.P. double-geared 21-ton shunting locomotive, to 
be made by the Sentinel Waggon Works, Ltd., Shrews- 
bury ; and a 2-6-2 tank locomotive, to be made by W. G. 
Bagnall, Ltd., Stoke-on-Trent. The Gloucester Railway 
Carriage and Wagon Company, Ltd., is to supply four 
four-wheeled brake vans, and the Metropolitan Cammell 
Carriage Wagon and Finance Company, Ltd., of Saltley, 
Birmingham, ten bogie covered goods wagons. 


Cannock Chase Coalfield. 


There has been a steady decline in the coal- 
mining industry in the Cannock Chase and Pelsall area 
during the past month, and, as a result, there is a fall in 
the wages of miners. The ability of the coalowners to pay, 
which in May was 51-24 per cent. on the 1911 basis, has 
dropped to 45-24 per cent. The minimum wage of stall- 
men will therefore decline from 9s. lld. to 9s. 6d., with a 
proportionate amount for other workers. Last month's 
rate, it will be remembered, was the best since June, 1927. 
During April there was a loss of 94d. per ton on all coal 
raised in the area, compared with a profit of 2s. 8-07d. 
in March, and 3s. 24d. per ton in February. A further 





reduction in miners’ wages in July is anticipated. Indeed, 
it is probable that they will return to the minimum of 
9s. 4d. per day for stallmen. 








LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER. 
Foreign Competition in Wire Trade. 


Britisu wire rollers and drawers are feeling very 
keenly the effects of foreign competition. The position 
from this point of view was discussed at some length by 
Major E. Johnson, who presided at the annual meeting 
here of Richard Johnson and Nephew, Ltd., an old-estab- 
lished concern engaged in the rolling and drawing of iron, 
steel, copper and other metals. Founded as far back as 
1773, the company was converted into a private limited 
concern in 1900 and was floated as a public company in 
May of last year. From the date of incorporation—May 
28th, 1928—to the end of March last, the period covered 
by the first annual report, the net profit amounted to 
£37,056, and dividends at the rate of 7 per cent. on the 
preference shares and of 8 per cent. on the ordinary shares 
have been declared. Competition with foreign makers, 
said Major Johnson, was especially keen, and the com- 
paratively low wages paid abroad enabled them to manu- 
facture at a much lower cost than in this country, and to 
export to the British market a tonnage of wire and wire 
manufactures approximately equal to 50 per cent. of the 
total production of wire in this country. Consequently, 
it was only by maintaining quality that British manufac- 
turers could hope to retain their markets. 


Power Developments. 


Interesting details relating to developments at 
the Radcliffe, Padiham and Kearsley electric power plants 
of the Lancashire Electric Light and Power Company were 
given by Mr. A. Shepherd at the annual meeting of the 
company this week. The maximum load in kilowatts at 
the Radcliffe Station has risen from 48,200 to 51,400, and 
at Padiham from 13,000 to 16,500. In the returns of the 
Electricity Commissioners for the year ended March 31st, 
1928, Padiham has been placed at the head of the list for 
low coal consumption among stations of all sizes, and in 
respect of thermal efficiency second only to the Manchester 
Corporation’s Barton Station, the figures being Padiham 
21-03 per cent., and Barton 21-07 per cent. The com- 
pany’s 11,000-volt system has been increased by about 
six miles, and its 2000-3000-volt mains by nearly eight 
miles, the greatest activity having been in connection 
with the low-tension supplies, where over 48 miles of new 
distributing mains have been provided during the past 
year. The current sold increased from 175,433,756 units 
in 1927 to 206,608,808 units last year. Under the North- 
West England and North Wales power scheme, the com- 
pany’s three stations have been selected, and it is expected 
that both Kearsley and Padiham will be operated as base- 
load stations, in which case some extension of boiler plant 
at both stations will be necessary. The complete scheme 
for the Kearsley Station, which is in course of erection, 
consists of four units of 42,000 H.P. each, and it is antici- 
pated that the first two units will be in operation in the 
coming autumn. 


Fleetwood and a Transporter Bridge. 


A scheme for the construction of a transporter 
bridge across the mouth of the river Wyre at Fleetwood 
with the object of doing away with the existing steam 
ferry service has been before the Town Council, but further 
consideration of the matter has been postponed sine die. 
It is estimated that the cost of such a bridge, which would 
have to be about 1400ft. in length, would be in the neigh- 
bourhood of £200,000, apart from the cost of providing 
suitable approaches at both sides of the river. Although 
the scheme has been virtually abandoned so far as the 
Council is concerned, there is some talk of a private com- 
pany being formed to carry it out if the steam ferry rights, 
which are owned by the Council, can be acquired. 


£193,000 for Turbo-alternator. 


The tender of the Metropolitan-Vickers Electrical 
Company, Ltd., Manchester, for the supply of a 50,000- 
kilowatt turbo-alternator at a contract price of £193,370, 
in connection with the new power station which is to be 
constructed on the site of the old Clarence Dock, Liver- 
pool, has been recommended for acceptance by a special 
committee of the City Council. 


Increased Capital. 


The directors of Ferranti, Ltd., electrical engi- 
neers, Hollinwood, Lancashire, propose to capitalise 
£40,000 of reserves by distributing two new shares for 
every three held by ordinary shareholders. These ordinary 
shares are privately held. The total issued capital of the 
company will be brought up to £246,166. 


Non-ferrous Metals. 


Except for a slight loss in the spelter section, 
price conditions on the non-ferrous metals market during 
the past week have been steadier than of late. In the 
case of copper the movement of the metal on the standard 
market has been moderately active, although there has 
not been a great deal of business done during the week in 
refined metal so far as the cable manufacturing industry 
is concerned. With regard to prices in this section of the 
market renewed steadiness has been in evidence after the 
weakness referred to a week ago. It has amounted to no 
more than about £2 a ton, however, for standard cash, 
and there is no sign whatever at the moment of prices 
soaring again to the levels that were current about ten 
weeks ago. With regard to tin, the demand this week 
has been by no means active, but a somewhat more 
* bullish ” tone has developed, partly, perhaps, in con- 
sequence of declining stocks of the metal in this country. 
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Although still, at the moment of writing, below the £200 
mark current quotations are about the highest that have 
been registered since the last week in April, values being 
nearly £3 a ton above the levels ruling a week ago. Only 
a moderate trade has been done in both spelter and lead. 
The latter has, however, been about maintained, although 
in the case of spelter there has been a slight loss on balance. 


Iron and Steel. 


New orders on the pig iron market here this week 
have virtually been confined to one or two contract re- 
newals to replace those that are on the point of exhaus- 
tion. A satisfactory feature of the situation, however, 
is that Lancashire foundries, although conditions are by 
no means uniformly good, are taking regular deliveries 
of material. Quotations are firm at 73s. per ton for Staf- 
fordshire No. 3 for delivery to users in the Manchester 
zone, with Derbyshire brands at ls. a ton less. The 
demand for Scotch iron is relatively slow, although prices 
are maintained at about 91s. per ton, delivered Manchester. 
A quietly steady business is being done in hematite, with 
West Coast makes quoted for delivery in this area at 87s. 
per ton. Cleveland iron is not on offer here, and values 
are purely nominal at about 83s. per ton delivered Lanca- 
shire. Inquiry for bar iron is still on moderate lines, but 
quotations in this section keep very firm at £10 10s. per 
ton for Lancashire Crown bars and £10 for seconds. There 
has been no improvement in the demand for heavy con- 
structional steel on this market, and few Lancashire firms 
can be said to be satisfactorily engaged. Locomotive 
engineers are specifying for fair supplies of plates and other 
materials, and there is a moderate miscellaneous business 
being done in steel for the general engineering industries. 
With regard to prices, these keep very firm at £9 17s. 6d. 
per ton for acid boiler plates, and £9 12s. 6d. for basic 
kinds, £8 17s. 6d. for general plates, £8 2s. 6d. for joists 
and sections, £9 2s. 6d. for large bars, and about £8 10s. 
per ton for small re-rolled bars. 


BARROW-IN-FURNESS. 
Hematite. 


The improved condition of the hematite pig iron 
trade is maintained, and makers are well circumstanced 
orders. The amount of business on home account 
is very satisfactory, and there are signs of the demand 
being continued. The local steel departments are taking 
a fair tonnage every week, and this affects the market 
to the extent of limiting the amount available. There 
is a good demand for special qualities, and there is a steady 
trade overseas in the better brands of iron. There was 
some talk of another furnace being put into blast, but 
nothing has come of it as yet. There would appear to 
be scarcely sufficient justification for increasing the output 
at present. If the steel trade were guaranteed a long 
steady run then things might be different. As it is, makers 
are well covered as regards their present output. The 
iron ore trade is a little better as a result of the transaction 
of more business in native sorts with iron makers outside 
the district. The local demand is steady. The demand 
for foreign ore remains about the same. The steel market 
is moderate with a few orders available. Competition is 
keen, and on the big contracts the prices are cut so low as 
to leave little if any margin. Makers prefer the smaller 
contracts which are secured at a better price. Hoops are 
in good demand, mostly on overseas account. 


tor 








SHEFFIELD. 
(From our own Correspondent.) 
Quieter Steel Conditions. 


\ REVIEW of the position of the various branches | 


the Sheffield steel trade shows that the situation at 
present is hardly as good as it has been in recent weeks. 
What one has previously reported as to the briskness of 
trade in special departments, such as those producing 
cold rolled material, motor car and stainless steels, still 
halds good. So do previous reports as to the quietude in 
acid steel, the production of which shows no increase. 
The principal change to report is in the basic steel depart- 
ment, which has been busy for a considerable time, but 
which now shows some falling off. At the local works of 
the United Steel Companies, only ten furnaces out of a 
total of thirty are at present in operation, and this 
proportion is probably typical of the open-hearth steel 
industry in the Sheffield district generally. The present 
state of things is not peculiar to Sheffield, but applies to 
other great industrial centres of the country. It is thought 
to be partly due to the disturbance caused by the General 
Election, and hopes of an immediate recovery are enter- 
tained. At the same time, increased prices of British 
steel are interfering with business, and there is a revival of 
continental competition in some lines. 


ot 


Figures of Production. 


The latest figures of steel production, relating 
io April, show that this district did not maintain its 
position. The total output was 96,600 tons, as compared 
with 110,200 tons in March and 90,400 tons in April last 
year. The decline was most notable in regard to acid steel, 
the quantity of which was only half that of basic material. 
{n Lincolnshire, on the other hand, there was an improve- 
ment, no doubt owing to the reopening of the Redbourne 
Hill works. The quantity of steel produced, which was 
practically all basic, was 65,000 tons, as against 61,000 
tons in the previous month and 45,100 tons twelve months 
ago. The Lincolnshire output of pig iron in April was 
63,900 tons—of which 60,600 tons was basic—which was 
the same figure as that of March, but 5000 tons more than 
April of last year. 


A Busy Firm. 


The only large works in this district which are on 
full time, or practically so, are those of the Park Gate 
tron and Steel Company, Ltd., to whose successful opera- 
tions during the past year I have previously referred. ‘Some 


report, was given by the chairman at the shareholders’ 
meeting last week. He said that the firm’s output of steel 
during the year ending March 31st was the record one of 
179,066 tons, or 6785 tons more than in the previous year. 
Tt was a curious fact that, whilst other firms had been 
complaining of want of orders, the Park Gate Company 
had been in the peculiar position of having a record output. 
The mills had been practically working full time through- 
out the year. With regard to the derating scheme, which 
comes into operation in October next, he mentioned that 
they would get an advantage equal to about 2s. 6d. per 
ton on their output. As against the higher costs of fuel 
and scrap, they had achieved various economies, among 
which were the very satisfactory results from the gas 
machines installed for the heating of the open-hearth 
furnaces. He added that the board had been very care- 
fully considering what ought to be done to improve the 
position at Park Gate. The works had been fairly well 
employed, and yet the margin between the selling price 
and the cost of production remained so small that profits 
were not what they ought to be for the work done. They 
had therefore come to the conclusion to spend a con- 
siderable sum on the plant in order to secure further 
economies. They would not undertake this expenditure 
without making quite sure of benefit. 


Low Temperature Progress. 


A very promising state of things is reported in 
connection with the low-temperature carbonisation of coal 
at Askern Colliery, near Doncaster. A new smokeless 
fuel plant is to be lighted, and in about three weeks, when 
the heating of the retorts is complete, half the plant will be 
put into full operation, and will be worked night and day 
for seven days a week. This portion will deal with 2100 
tons of coal per week, and ultimately twice that quantity 
will be handled. The weekly output from the first section 
will be 1500 tons of smokeless fuel, 45,000 gallons of coal 
oil, 5000 gallons of crude motor spirit, and 12 tons of 
sulphate of ammonia. The entire output of the fuel until 
next winter has already been sold. A special feature of the 
plant is the use of the first electro-static condenser in this 
country for separating gas from tar oil. Another is a large 
rotary drier, for wet coal and slack from the washers, which 
will utilise waste heat from the retorts. The smallest 
grades of coal will be used, from jin. downwards. 


Sewage Works Extension. 


The bio-aeration system for the treatment of 
sewage at the Sheffield Corporation works, which was 
originated by Mr. J. Haworth, the general manager, and 
has since been adopted in various large towns of this and 
foreign countries, is being extended. The system was 
commenced in Sheffield in 1921. Seventeen units are now 
nearing completion, and four additional units of plant, 
with 12 acres of drying beds, have just been started, at an 
estimated cost of £134,000. Members of the Yorkshire 
Association of the Institution of Civil Engineers, who 
visited the works last week, were informed that the 
working and capital charges amounted to £67,964 per 
annum, equivalent to a rate of nearly 7d. in the pound, 
which was the lowest sewage rate of any large borough in 
the West Riding, and probably in England. 


Coke Oven Results. 


Some interesting figures have been published 
with regard to the working of the new coke oven plant of 
the Nunnery Colliery Company, at Handsworth, Sheffield, 
which was visited by a party of coke oven managers from 
all parts of the country last week. The plant is of the 
Becker type, and is the first of its kind to be installed in 
the country. The ovens are of the regenerative type, 
and have a carbonising time of 12 hours 50 min., as 
compared with the 32 hours of the old waste-heat ovens. 
The capacity per oven is 12-2 tons, as against 7 tons ; 
capacity per twenty-four hours, 22-7 tons, as against 
5-2 tons; and they produce 7000 cubic feet of surplus 
gas per ton of dry coal, whereas the others yielded none. 
The plant is now producing each week 2800 tons of coke, 
50 tons of sulphate of ammonia, 36,000 gallons of tar, 
14,000 gallons of crude benzol; and is delivering about 
27,000,000 cubic feet of debenzolised gas with a calorific 
value of 550 B.Th.U. per cubic foot to the Sheffield Gas 
Company for lighting and power purposes. The yields 
per ton of dry coal are high :—Gas, 11,210 cubic feet, with 


a calorific value of 553 B.Th.U.; tar, 10-21 gallons: 
ammonium sulphate, 31-53 lb.; benzol, 3-54 gallons ; 


coke, 15-38 ewt. The percentage of total gas made avail- 
able for sale is 62-6. 


Goole Dock Developments. 


The question of the extension and improve- 
ment of Goole docks, to which I referred a few weeks ago, 
has been carried another step forward. At a meeting of 
the Council of the Goole Chamber of Commerce and 
Shipping this week a letter was read from Sir John Eagle- 
some, the managing director of the Aire and Calder Naviga- 
tion, stating that the company was still in correspond- 
ence with the London, Midland and Scottish Railway 
Company in regard to the development of the north 
side of the new West Dock by means of sheds, sidings and 
cranes. The lay-out and general plans had been agreed 
to by the engineers of the two companies, and he was now 
inquiring from the railway authorities as to what active 
steps they were taking to make a beginning with the 
work. There was also a letter from the London, Midland 
and Scottish Railway Company stating that a scheme had 
been formulated for the development of the north side of 





the West Dock by the provision of a shed, together with 
the requisite cranage and siding accommodation. Such 
a scheme involved the spending of a large sum of money, 
but the matter was prominently under notice, with the 
object of placing the facts before the directors of the 
railway company. 


Lighter Trades. 


A steady business is maintained in hand and 
engineers’ tools, but there is no expansion, and dealers 
are inclined to keep stocks down to the minimum. Farm 





interesting information, supplementing that of the annual 





and garden tools are enjoying a fair demand, as also are 


twist drills, but the file factories continue quiet. The 
demand for mining and quarry tools and equipment is 
only moderate, but an increasing request for road-making 
tools is reported. There has been an increasing sale of 
American engineers’ small tools and files in this country 
for several years, but German imports show a tendency to 
decline. There has been no spring revival in the cutlery 
and plate trades, and the volume of business is stated to 
be below last year’s level. Very few firms are at all busily 
employed, and there is a good deal of price cutting in orde: 
to secure trade. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Iron and Steel Exports. 


Tue healthy state of the Cleveland iron and steel 
trade is reflected in the export returns for the past month. 
In April the tonnage of iron and steel shipped from the 
river Tees was 96,912 tons. This constituted a record 
for three years past, but the May figure falls short of that 
total by only 670 tons, and actually the pig iron shipments, 
which reached 32,718 tons, are the heaviest of any month 
since March, 1926. It is a fortunate circumstance that 
the shortage of pig iron is not being permitted seriously to 
cripple the export trade, as traders have been struggling 
for years past to pick up lost threads, and there are indica- 
tions at the moment that the possibilities of overseas trade 
are expanding. France, Belgium and Germany—our most 
formidable competitors—all have been buying Cleveland 
iron in increased quantities ; so, too, has Italy, whilst a 
shipment of 1350 tons across the Atlantic is chiefly impor- 
tant as an indication of possibilities in that direction. 
The manufactured iron and steel shipments from the Tees 
in May reached 63,524 tons, compared with 66,811 tons in 
April, the fall in the exports to India and Ceylon from 
15,303 tons to 7322 tons more than accounting for the 
whole of the decline. 


Imports Dwindling. 


Less and less foreign iron and 
imported. Statistics presented at this week's 
of the Tees Conservancy Commission showed that during 
May the imports totalled only 10,686 tons, as compared 
with 16,780 tons in April and 21,207 tons in May last 
vear. During the seven months ending May 3lst, the 
imports amounted to 102,939 tons, as against 134,145 tons 
in the corresponding period of 1927-28 and 42,718 tons 
in the pre-war period of 1913-14. Crude sheet bars, billets, 
blooms, &c., unloaded in the port during the seven months 
totalled 55,818 tons ; pig iron, 18,296; and plates, bars, 
angles, rails, sheets, joists, &c., 28,825 tons, as against 
respectively 102,967 tons, 4408 tons, and 26,770 tons in 
the corresponding seven months of 1927-28 


steel is 


being 
meeting 





Cleveland Iron Trade. 


The feeling of optimism has not deserted com- 
mercial circles in the North of England, and notwithstand- 
ing the political disturbance there is a steady flow of busi 
ness in iron and steel, and prices reveal a rising tendency. 
Trade development is expected to continue along steady 
lines. Home consumers are known to have nothing like 
fully covered their requirements, and they are expected 
to distribute further substantial orders in the near future ; 
while buyers abroad have been attracted to this market 
of late. Prospective further enlargement of pig iron 
production falls far short of needs. The two additional 
blast-furnaces to be put into operation shortly—one on 
Cleveland iron and the other on hematite iron—at the 
Jarrow Works of Palmers Shipbuilding and Iron Company, 
Ltd., will do little to relieve the existing stringent situa- 
tion, as the make of these furnaces is already disposed of. 
Ironmasters continue to hold off the market, having dis 
posed of their output to the end of September, and refuse 
to quote for delivery further ahead ; while second-hand 
holders have only limited quantities to offer, and stocks 
have been cleared. Prices are not quotably altered, but an 
upward movement would create no surprise. No. | Cleve 
land foundry iron is 72s. 6d.; No. 3 G.M.B., 70s. ; No 
foundry, 69s.; and No. 4 forge, 68s. 6d. 


‘ 


Hematite Pig Iron. 


Supply of East Coast hematite pig iron is in 
adequate, but the shortage is much less acute than in the 
case of Cleveland iron, and prices keep comparatively 
low, ordinary qualities of hematite being still obtainable 
at 74s., or only 4s. above the price of No. 3 Cleveland. 
In normal pre-war times mixed numbers of hematite 
realised 8s. to 10s. above the ruling quotation for Cleveland 
iron. Makers of hematite are fully sold to the end of 
June, and have no stocks to fall back upon, but merchants 
are fairly well bought. The latter, however, quite expect 
quotations to advance, and are therefore in no hurry to 
unload their holdings. 

Ironmaking Materials. 

Business in foreign ore is very quiet. Merchants 
are well sold and are not anxious to make further extensive 
contracts, as they fear shortage of supply and look for a rise 
in values. Nominally, market rates are based on 23s. 
c.i.f. Tees for best Rubio ore, but it is doubtful whether 
business of moment could now be made on that basis. 
There seems little likelihood of coke becoming at all 
plentiful. Prices show further upward tendency, and 
buyers are rather anxious to arrange forward contracts 
at current rates. Good average blast-furnace qualities 
are fully 19s. delivered to works in this area. 


Manufactured Iron and Steel. 


Satisfactory accounts continue to be given of 
the manufactured iron and steel trade. Most firms have 
good order books, and a considerable amount of new busi 
ness is coming forward. Semi-finished steel producers 
are busy and hope to continue so ; and finished steelmakers 








have a lot of work in hand. No price changes are recorded. 
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The Coal Trade. 


There is not the slightest uneasiness as to the 
trend of the Northern coal trade position for June de- 
liveries, as fitters for every grade report being amply sold, 
and have sufficient urgent business on hand to absorb 
any increased outputs that can be arranged. Buyers 
are inquiring freely and find that they are practically 
limited to contractors to secure any further supplies. It is 
not merely-a demand for a few classes of coal, but for all 
descriptions—which is unusual at this time of the year. 
It is customary to find an easiness in the gas position, 
for example, but this is not the experience at present, as 
gas fuel is among the strongest features. It has been 
steadily gaining in firmness, and best grades are now fully 
16s. 6d. to 17s. ; specials, 17s. 6d. ; and other classes, 16s. 
to 16s. 6d. It may be that prices are now quite high 
enough all round in respect of securing more business. 
Indeed, merchants assert that it is difficult to procure 
fresh orders at current figures. Much of the coal now 
being shipped is on old contracts, in which some merchants 
are reputed to have lost heavily. Thus, good as trade is 
at the moment, there may come a halt in buying, although, 
as indicated, the June position is fully assured. Buyers 
of best Northumberland steams are also finding difficulty 
in securing prompt lots for this month. All prices for 
large are very firm. Steam smalls are a brisk trade at 
late figures. The coke market is firm and more cheerful 
reports are coming to hand from Scandinavia. The feared 
competition from German producers does not appear 
likely to develop, and exporters are confident that they 
can secure renewals of all existing contracts when expira- 
tion dates approach. At the same time they hope to 
secure a share of the expanding demands from various 
continental countries. Gas coke is in limited supply at 
21s., patent cokes are firm at 18s. 6d. to 19s., and beehive 
or other special makes 26s. to 28s 


Coal Trade Wages. 


The healthy tone of the Durham coal industry 
is reflected in the wages ascertainment issued this week. 
This shows that but for the operation of the minimum 
wages clause the economic minimum in April, by which 
wages in June would be governed, would have been 
41-05 per cent. In the month of March, the ascertainment 
was 36°37 per cent., which shows an increase of 4-68 per 
cent. for the period under review. The Durham County 
minimum is 65 per cent. on basis wages, and therefore 
the minimum applies. This means that the colliery owners 
have to make up a deficiency of 23-95 per cent. in June as 
against 28-63 per cent. for May. The better state of the 
Northumberland coal trade is not yet shown in the monthly 
ascertainment. The result of the proceeds and costs 
in April which would determine wages in June would have 
given an economic wage of 26-93 per cent., as against 
29-65 per cent. in May, a falling off of 2-72 percent. The 
minimum percentage addition to basis under the county 
agreement is 40, and therefore the deficiency to be made 
up by the owners is 13-07 per cent. 








SCOTLAND. 
(From our own Correspondent.) 
Shipbuilding. 

DurRtnc the month of May twenty-four vessels, 
of 44,791 tons aggregate, were launched from Clyde 
yards, bringing the totals for this year to date up to 
eighty-eight vessels of 236,825 tons aggregate, compared 
with eighty-seven vessels of 240,732 tons in the same period 
last year. The largest vessel launched last month was the 

Rangitani,”’ a twin-screw motor, 17,500 tons, built for 


the New Zealand Shipping Company, Ltd., London. The 
list also included the following vessels :—The ‘* Mark- 
hor,’ a turbine-driven cargo steamer of 7900 tons, for 


T. and J. Brocklebank, Ltd., Liverpool ; the “* Gregalia,”’ 
a cargo vessel of 7100 tons, for the Donaldson Line, Glas- 
gow; the “ Lylepark,”’ cargo steamer of 5200 tons, for 
the Denholm Line Steamers, Ltd., Glasgow; and the 
* Berwindlea,”” a steam collier, for the Berwindmore 
Steamship Company, Ltd., Liverpool. This ship has the 
distinction of being the first steamer to be originally 
designed for burning pulverised fuel. Nothing definite 
with regard to new contracts was announced during last 
month, but it is said that several orders have been prac- 
tically settled. The outlook is considered somewhat 
uncertain however. Higher costs of production, owing 
to increased prices of steel and the possibility of increased 
costs of labour, are factors against the expansion of orders, 
as owners are unlikely to view with equanimity the higher 
prices involved. Consequently, with the shipbuilding 
industry under the burden of higher costs, the number of 
unoccupied berths will probably increase. 


Steel. 
There has been little change in the steel trade. 
The higher prices have not had any apparent effect so far, 
demands being neither better nor worse since the increase. 
Specifications for plates are especially disappointing, and 
though sections are perhaps a little better off, the latter 
are not by any means busy. Light steel sheets have a 
moderate turnover, though not up to expectations, but 
heavy descriptions have a rather poor market. Tube 
makers, on the other hand, are comparatively busy in all 

branches. 


Iron. 


The position in the bar iron trade is not improv- 
ing, and producers have difficulty in maintaining even a 
moderate degree of employment. Despite higher costs and 
increased prices in other districts, the local quotations 
for home and export are unchanged at £10 5s.—fixed— 
and £9 15s. per ton respectively. The re-rolled steel 
department is not much better off, but costs maintain 
prices at £8 home and £7 15s. per ton export. 


Pig Iron. 
The recent slight improvement in the demand for 
hematite has hardly been maintained, while foundry 





qualities are still as plentiful as ever, despite restricted 


outputs. Minimum prices are unchanged 
In most districts round coals are fairly plentiful. 
In Lanarkshire the decline in home demands is most 


severely felt, and a considerable amount of idle time is 
reported. Lothians steams are just steady, but some 
improvement is noticeable in Fifeshire descriptions, which 
are now firmly held at full recent quotations. Washed 
materials are still the strongest feature of the market, 
especially treble and double nuts. Aggregate shipments 
amounted to 247,148 tons, against 246,007 tons in the 
preceding week and 236,660 tons in the same week last 
year 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Conditions. 


THE conditions in the steam coal trade continue 
on the quiet side, and there is still a good deal of irregu- 
larity in market values, but at the same time the market 
is really steadier than was thought at one time would be 
the case. The whole position is governed by tonnage, and 
at the end of last week the state of the docks showed that 
there were twenty-six idle tipping appliances and only 
four steamers were waiting to berth. Arrivals over the 
week-end were disappointing, inasmuch as on Monday 
the number of idle tipping appliances was eighteen, with 
five steamers waiting, but on Tuesday the position was 
slightly better, as while the number of idle appliances was 
nineteen, there were twelve vessels waiting to load. The 
situation may even improve to some extent, as although 
the chartering of tonnage this week has been on only 
moderate lines, it was better last week, and on one day 
alone tonnage was taken up to load over 100,000 tons. 
There are quite a number of orders still in hand, but new 
business for prompt loading cannot be described as 
active. Contract operations display no particular feature, 
though the report is current that the Buenos Aires elec- 
tricity works is understood to be in the market for 200,000 
tons of sized coals for delivery over the remainder of the 
year. The Greek Government is also inquiring for two 
cargoes of leading Admiralty coals for fairly early ship- 
ment. Outside these, however, there is no outstanding 
demand, though there is a fair inquiry for coals for foreign 
coaling depdts 


Coal Trade Audit. 


According to the secretary of the South Wales 
Coalowners’ Association, the improvement in the trading 
position shown by the audit for the three months ended 


January last was maintained during the three months | 


ended April. For the latter period the report of the joint 
accountants certifies that the general percentage payable 
under the agreement for the three months commencing 
June Ist is 10-41 per cent. on the 1915 standard rates. 
This compares with 1 general percentage under the last 
audit of 2-10 per cent. above the standard rates and with 
8-4 per cent. below those rates in the corresponding 
period of last year. The principal factors which have 
contributed to this improvement are that trading results 
of the industry have shown an increase of 4}d. per ton 
in the average realised pithead price, while the costs of 
production have been reduced by about 3jd. per ton. 
The credit balance during the three months averaged 
2-24d. per ton and amounted to £99,063, which compares 
with a loss of 5-54d. per ton, representing a deficit of 
£222,149 in the previous three months, and a loss of 
Is. 3-99d. per ton, equal to £693,438, in the corresponding 
period of last year. The credit balance in the April quarter 
of the present year compares, however, with an aggregate 
trading loss under the present agreement of £4,685,000. 
This is the first time since May, 1924, that there has been 
a trading profit certified, and it should be pointed out 
that the industry got the benefit over the whole of the 
period of the last audit of the rebate in railway rates 
granted as from December Ist, 1928 


Miners’ New Agreement. 


When the Executive Council of the South Wales 
Miners’ Federation met at Cardiff on Monday, the secretary 
announced that a request had been received from the coal- 
owners that a meeting of the Conciliation Board should 
be held with a view of ascertaining whether it was possible 
to commence negotiations for the consideration of a new 
agreement after the expiration of the present agreement 
at the end of the year. The Council decided to accept the 
invitation, with the provision that the meeting should be 
confined to the consideration of what suggestions should 
take place regarding the negotiations. The decision 
therefore, of a non-committal character, except that it 
shows that the Council is disposed to begin a preliminary 
discussion. 


is, 


Trade at the Ports. 


According to the returns of the Great Western 
Railway Company for the five ports in this district under 
its control, the traffic for the four weeks ended May 12th 
last came to 3,084,053 tons, compared with 2,781,310 
tons. Taking the whole of this year from January Ist 
to May 12th, imports and exports aggregated 13,943,445 
tons, which figure compares with 12,813,555 tons for the 
same period of 1928, and with 14,541,215 tons for the same 


period of 1927. 


Boilermakers’ Agreement. 


The South Wales Dry Dock Owners and Ship 
Repairers’ Federation has given the Boilermakers’ 
Society three months to terminate the existing agreement, 
which came into operation on March Ist, 1928, after 
negotiations which extended over nearly two years. 
This agreement so far as the boilermakers were con- 
cerned did not alter the base rates, but provided important 
changes in the working conditions and overtime rates, 











which the employers hoped would enable them to compete 
successfully with the North Country and continental 
yards. The agreement does not terminate until the end 
of August, so that there is reasonable time for the parties 
to thrash out a new one. 


Current Business. 


The tone of the steam coal market 
most branches, but the collieries producing the superior 
grades are in a fairly comfortable position. The lower 
grades of large coal do not find such a ready outlet, and 
as a consequence there is irregularity in the prices quoted, 
with most of them on the new minimum prices. Small coals 
and sized qualities are, however, in demand, and none too 
readily available. The coke and patent fuel sections dis 
play no feature, but are steady, but pitwood is quiet at 
round about fd. 


is Quiet im 
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LAUNCHES AND TRIAL TRIPS. 


Brookwoop, steamer ; built by Wm. Gray and Co,, Ltd 
to the order of Messrs. R. A. and W. W. Constantine, Middle 
brough ; dimensions, 421ft. 4in. by 53ft. 6in. by 28ft. Ilin 
to carry cargo. Engines, triple-expansion, 24}in., 4lin., 68in 
by 45in. stroke, pressure 200 1b. per square inch; constructed 
by the builders ; trial trip, May 18th 


VILLANGER, single-screw motor vessel; built by Sir W. G. 
Armstrong, Whitworth and Co., Ltd., to the order of Messrs, 
Westfal-Larsen and Co., A/S Bergen; dimensions, 415ft. by 
54ft. 10in. by 28ft. 9in. ; to carry 8500 tons. Engines, Diese! 
engines of the Burmeister and Wain-Harland and Wolff type ; 
constructed by Messrs. J.G. Kincaid and Co., Greenock ; launch 
May 22nd. 

BERWINDLEA, single-screw collier: built by Blythswood Ship 
building Company, Ltd., to the order of Berwindmoor Steamship 
Company, Ltd. ; dimensions, 400ft. by 52ft. by 31ft. ; to carry 
coal and ore. Engines, triple-expansion ; constructed by Mexsrs. 
D. Rowan and Co, ; launch, May 23rd. 


FAIRRIVER, steamship ; built by Barclay, Curle and Co., Ltd., 
to the order of Fairport Steamship Company, Ltd.; dimensions, 
259ft. by 43ft. 4in. by 20ft.; to carry cargo. Engines, triple- 
expansion, pressure 180 lb. per square inch ; constructed by the 
builders ; trial trip, May 27th. 


Haxsy, steamship; built by Wm 
the order of Sir R. Ropner and Co., Ltd. ; dimensions, 434ft. 4in. 
by 54ft. 3in. by 30ft. lin. ; to carry cargo. Engines, triple- 
expansion, 26}in., 44in. and 73in. by 48 in., pressure 180 Ib. 
per square inch ; constructed by the builders ; trial trip, May 
29th. 


Gray and Co., Ltd., to 


Kosmos, whaling factory ; built by Workman, Clark (1928). 
Ltd., to the order of the Kosmos Whaling Company ; dimensions, 
550ft. by 77ft. by 50ft. Gin. ; to be used as a whale oil factory 
ship and oil tanker. Engines, quadruple-expansion ; pressure 
250 Ib. per square inch ; constructed by the builders ; launch, 
May 30th. 

FARRANDOC, steamship ; built by Swan, Hunter and Wigham 
Richardson, Ltd., to the order of Paterson Steamships, Ltd 
Fort William, Ontario, Canada ; dimensions, 260ft. by 43ft. 4in 
by 20ft. ; to carry 2600 tons. Engines, triple-expansion ; pres 
sure 180 1b. per square inch ; constructed by the builders ; trial 
trip. June Ist 








CONTRACTS. 


Tue B.E.N. Patents, Ltd., 92, Tottenham 
London, W. l, have received an order for B.E.N 
pressure washers from the L.M.S. railway. 

Tos. W. Warp, Ltd., Sheffield, the sole distributors for the 
Ketton Portland cement, have received an order for a consider- 
able quantity of “‘ Ketco"’ Portland cement for use on the new 
Liverpool-East Lancashire arterial road to Manchester. 


Court -road 
-Myers high 


Tre Encuise Evectrric Company has received an order from 
the Darlington Corporation Tramways for six complete four 
wheel single-deck railless omnibuses. Esch omnibus will have 
seating accommodation for thirty-two passengers. The equip 
ment will consist of a single 60 horse-power motor and standard 
foot -operated controller, and rheostatic braking will be provided 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


MARSHALL, SONS Ltd., of Gainsborough, ask us to 
announce that they have opened an office at 14, New-street 
Birmingham, the representative there being Mr. A. Powell. 


ante Co., 


Spencer-Horwoop, Ltd., have removed their London office 
from 74, Chandos House, Palmer-street, Westminster, 58.W. | 
to 17, Dartmouth-street, Westminster, 8.W. 1. Their telephone 
number remains the same, é.e., Victoria 1575. 


Mr. Frep J. Henson, manager of the technical and research 
bureau of the Red Triangle Cement Organisation, has been 
appointed a director of the Portland Cement Selling and Dis 
tributing Company, Ltd., 20, Buckingham-gate, 5.W. 1. 


Tue Moss Gear Company, Ltd., Birmingham 
that it has built and equipped a large modern tactory at Chester 
road, Tyburn, Birmingham, for the manufacture ot all kinds of 
machine-cut gearing. The firm's postal address now is Crown 
Works, Tyburn, Birmingham 


informs us 








CATALOGUES. 


Crorts (ENainrers), Ltd., Thornbury, Bradford.--A folder 


on standardised silent spur gear drives 

Paiuirs Lamps, Ltd., 145, Charing Cross-road, W.C. 2.—-Price 
List No. 404 of industrial lighting fittings 

ANGELO Brotuers (ENGLAND), Ltd., 45, St. Mary Axe, E.C, 3 

Two booklets dealing with shellac, its manufacture, properties. 
and uses. 

UNIVERSAL SysTEM OF MACHINE MOULDING AND MACHINERY 


Ltd., 13/15, Wilson-street, E.C. 2.—-Latest catalogue of sand 
preparation machinery. 
AvrTromatic TELEPHONE MANUFACTURING Company, Ltd., 


Strowger Works, Liverpool.— Particulars of the A.T.M. Doignon 


Baudot multiplex apparatus. 

F. Pratt anp Co., Ltd., Victoria-street East, Halifax. 
1929 catalogue containing particulars of a complete range of 
sizes in all the leading types of lathe chucks. 
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STEEL (continued). 
N.W. Coast— " mee x 
(1) Native 19/6 to 21/-| i Heme. ; Export. Sere. 
(1) Spanish. . pA N.E. C oasT £ s. a. £s. d. £ s. d. (Prices not stable.) 
(1) N. African 29) Ship Plates 812 6 LANARKSHIRE Export. 
Angles 8 26 (f.0.b. Glasgow )}—Steam 13/6 
N.E, Coast— Boiler Plates .. 1215 0 i “ Ell i4 
Native , 18/— to 21 Joists Ss 8 6. Splint 15/6 to 16/- 
Foreign (c.i.f.) 23/- Heavy Rails 8 lo 0 Trebles 14/3 
= Fish-plates i2 0 0 Doubles 13/6 
Channels 1 5 0 £9 to £9 5s. - Singles 12/- 
PIG IRON. Hard Billets 2 @. AYRSHIRE 
Home. Export- Soft Billets im ©. (f.0.b. Ports)—Steam 13/3 
en¢4 ¢ s. a.| N.W. Coast— » w Jewel 17/6 
(2) Scortann— Barrow— o - Trebles .. 13/9 
Hematite .. 318 0 Heavy Rails see... .. Pivssams— 
We. | Meunter re eee Light Rails 8 5 Ote8 Ww O f.o.b. Methil or Burnt- 
No.3 Foundry .. .. 312 6. Billets 615 Oto9 10 0 island—Steam 13/9 to 14/- 
‘ Se Screened Navigation 17/6 
N.E. Coast ee ; Bars (Round) ; 926. Trebles 14/6 
Hematite Mixed Nos. 314 ° 31 0 » (Small Round) 810 0 Doubies as 13/9 
No. 1 34 6. 314 6 Hoops (Baling) 10 0 0 915 0 Singles 13/- 
ae oe »» (Soft Steel) 2 -€.... 81s 0) man ; 
: 7 3 , Plates See 817 6to 9 2 6 (f.0.b. Leith )}—Best Steam 13/- 
No. 1 312 6. 312 6 : 3 9 
Silicious Iron .. om ¢. 312 6 » (Lanes. Boiler) 912 6to 917 6 ee ere ae 
. . Trebles 14,6 
No. 3 G.M.B. .. 310 0 310 0 sancaEe a. Beahies 13/6 
No, 4 Foundry 3.9 0 3 9 0 Siemens Acid Billets 910 0.. Singles 12 /- 
No. 4 Forge 386. 3.8 6 Hard Basic . 9 2 Gand’ 12 6 
Mottled 6.2 3.8 0 Intermediate Basic 712 Gand8 2 6 ENGLAND. 
White 38 0 3 8 0 Soft Basic i i a aa (3) N.W. Coast— 
pe a eee 910 Oto 915 0 Steams 24/— to 25 
. ; . ; Soft Wire Rods 810 0... Household 38 /— to 51/- 

(3) Staffs.— ( Delivered to Station) etnias ee 23/- to 23/6 
All-cnine (Cold Binet) os - Small Rolled Bars .. 8 5S Otc 815 0 NORTHUMBERLAND 
Mesth State. Penge 3 @.. Billets and Sheet Bars.. 6 7 6to 612 6 Best Steams 14/9 to 15/- 

” » Foundry. 313 6. Sheets (20 W.G.) 1110 Otol2 0 0 Second Steams 13/6 to 13/9 

(8) Northampton— Galv. Sheets, f.0.b. L’pool 13 12 6to 13 15 0 Steam Smalls S/S te 80/8 
Foundry No. 3 310 0 ia Angles 8 26. Unsereened 13 /- to 13/8 
Forge 36 0 Joists 2 6. Household 21/- to 26/— 

Tees a ee i ee Durnam— 

(1) Derbyshire— Bridge and Tank Plates 817 6. Best Gas 15/9 to 16/- 
No. 3 Foundry ‘ mw 6. - Boiler Plates .. 915 0 Second .. 15/6 to 15,9 
Forge ea le =. Household 21/- to 27/- 

= — Foundry Coke ea. cebe 22 /— to 28 /- 

(3) Lincolnshire— SHEFFIELD— Inland. 

No. 3 Foundry 312 6. . NON-FERROUS METALS Best Hand-picked Branch 27/— te 28/6 
No. 4 Forge _ Swaxera— F Derbyshire Best Bright House 20/—to 23 
saan = Tin-plates, I.C., 20 by 14 18/3 to 18/9 Best House Coal mayo Gas 

(4) N.W. Coast— Block Tin (cash) 198 15 0 Screened sg os a ~ ; 
N. Lancs. and Cum.— . (three months) 201 10 © J a 1a, Ages, 

(4 4 6(a) Copper (cash). . : 73.17 6 Yorkshire Hards 1s 6 to 16 6 

Hematite Mixed Nos. 14 7 6(b) ” (three months). . 7312 6 Dettguhive Sands .. mayo te SCye 
\4 1l 0 (e) ini Spanish Lead (cash) 23 12 6 Rough Slecks 6/6 te ° S 
» (three months) 23 12 6 matty Gincte .. =o a 
= — ee Spelter (cash). . 2610 0 oe ee fm e + 
a . jast-furnace Coke (Inland). . at ovens 
MANUFACTURED IRON. . wala Furnace and Foundry Coke (Export), f.0.b.  20/- to 21 
MANCHESTER— 

Home. Export. Copper, Best Selected Ingots 7710 O | Canpirr— (9) SOUTH WALES. 

£s. d. £ 3s. d. os Electrolytic ; 8 0 0 Steam Coals : 

ScoTrLanD— ~ Strong Sheets .. a i112 0 0 Best Smokeless Large .. 19/9 to 20/- 
Crown Bars 0 56 O. 915 0 os Tubes (Basis Price), lb. .. 0 1 3 Second Smokeless Large 19/6 to 19/9 
Best —_ - Brass Tubes (Basis Price), |b. o 1 1} Best Dry Large 19/— to 19/6 

i? nen » Condenser, lb. o 1 3} Ordinary Dry Large 18/— to 18/6 

Lead, English 25 5&5 0 Best Black Vein Large 18/6 to 19/— 
Iron Rivets 1110 0. -- ; e - , 7 

Common Bars 1015 0. » Tap =a S Western aay -. -- - “ » 
rae ed 11 56 0 . Spelter 26 12 6 Best Eastern Valley Large .. 18/- to 18; 3 
Double Best Bars . . 1115 0 Aluminium (per ton—raw ingot) . £95 Ordinary Eastern Valley Large .. 17/3 to 17/9 
Best Steam Smalls 13/3 to 13/9 

Treble Best Bars 12 6&6 O - . : 
—— _ Ordinary Smalls 12/6 to 13/- 

Lancs.— Washed Nuts — 20/— to 22/6 
Crown Bars on 1010 0. -- No. 3 Rhondda Large .. 20/6 to 21/- 
Second Quality Bars 10 00. - FERRO ALLOYS. a » Smalls .. 15/6 to 16/- 
Hoops 13 0 0 ox Tungsten Metal Powder 2/11 per Ib. No. 2 sie Large .. 17/3 to 17/9 

a" Ferro Tungsten . 2/9 per lb. ba a Through 16/— to 17/- 

5. Youzs.— Per Ton, Per Unit. i » Smalls .. 13/6 to 14/- 
Crown Bars moe. re Ferro Chrome, 4 p.c.to6p.c.carbon .. £25 0 0 7/6 Foundry Coke (Export) 26/6 to 36/- 
Best Bars 1110 0 ed ” a 6 p.c. to 8 p.c. . £24 0 0 7/- Furnace Coke (Export) 21/— to 23/- 
Hoops 200. - 8 p.c. to 10 p.c. .. £2310 0 6} Patent Fuel , 20/- to 21/6 

MIDLANDs Specially refined .. Pitwood (ex ship) .. 25/3 to 25/9 
Crown Bars .. «« 912 6t010 O O = Max. 2 p.c. carbon . £36 0 0 12 SwaNsEa— 

Marked Bars (Staffs.) .. 12 0 0.. .. - 1 pe. carbon £6 0 0 = 15/- Anthracite Coals : 
Nut and Bolt Bars 9 0 Oto 9 2 6 0-70 p.c.carbon.. £42 0 0 17/- Best Big Vein Larg 33/— to 36/6 
Gas Tube Strip 1017 6. ” ” carbon free. . 1/2 per Ib. Seconds .. .. .. 27/6 to 30/ 
Metallic Chromium 2/6 per lb. Red Vein.. aay 23/— to 27/- 
FerroManganese (per ton) £13 15 0 for home Machine-made Cobbles 40/— to 44/- 
£13 10 0 for export Nuts. . 40/— to 44/- 
STEEL. (d) » Silicon, 45 p.c. to 50 p.e. £12 0 O scale 5/— per Beans 23/6 to 25/6 
(6) Home. (7) Export. unit a a 17/9 to 18/6 
£ s. d. £ s. d. P » 75 p.c. £19 10 0 scale 6/— per Breaker Duff .. 9/-to 9/6 

(5) Scortanp— unit Rubbly Culm 9/9 to 10/3 

Boiler Plates .. 1010 0. 1010 O| ,, Vanadium 13/— per Ib. Stenun Cotle : 
Ship Plates, jin.andup 812 6. 712 6 » Molybdenum oe 4/— per lb. Large 18/— to 19/- 
Sections .. . S. 2-8 723 6 » Titanium (carbon free) 1/— per lb. Seconds 17/-— to 18/- 
Steel Sheets, jin. a OD TP Daa we 8 12 6] Nickel (per ton) £170 to £175 Smalls , 10/6 to 13/- 
Sheets (Gal. Cor. 24B.G.) 13 10 © ..13 12 6to 1315 ©] Ferro-Cobalt .. 9/4 per Ib. Cargo Through 15/6 to 16/6 


(2) N 
(6) Home Prices—aAll delivered Glas; 


(1) Delivered. 


coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.0.b. for export. 
(d) Rebate 12/6 joists and 10/- all other materials if home consumers confine purchases solely to British products, 


(c) Delivered Birmingham. 








et Makers’ Works, 


gow Station. 





(3) f.0.t. Makers’ Works, approximate. 
Boiler Plates 10/— extra delivered England. 





(4) Delivered Sheffield. 
(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.0.b. 


Current Prices for Metals and Fuels. 





(a) Delivered Glasgow. 


FUELS. 


(5) Glasgow, Lanarkshire and Ayrshire. 
(8) Except where otherwise indicated. 
(6) Delivered Sheffield. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
Industrial Outlook. 


THE situation of the iron, steel and engineering 
trades continues satisfactory, with sufficient employment 
in nearly all departments, and the outlook would be par- 
ticularly encouraging if certain factors did not appear 
likely to modify trade conditions in the future. In the 
first place, there is some uncertainty as to what will happen 
to the Steel Cartel. The forthcoming meeting to decide 
upon the renewal of the Union will be held in Paris, and 
not in Vienna, as previously arranged, and although 
Germany has not officially notified her intention of with- 
lrawing from the Cartel, it is understood that the fate 
of that body will depend upon what_can be done to meet 
the claims of Germany and Belgium. There must be 
some redistribution of quotas and an arrangement for 
organising sales in foreign markets. Another matter 
that affects the situation is the considerable quantity of 
material being supplied by Germany on account of repara- 
tions. This material has enabled France to carry out 
important works at home and in the Colonies, which all 
aim at developing the national economic resources, par- 
ticularly railways, harbours, inland waterways and hydro- 
electrical plants, and even the provision of machinery 
for new industries, but, at the same time, constructive 
engineers complain that they are feeling the effects of the 
competition of reparation material. Manufacturers will 
be glad to see the end of the Dawes arrangement, but if 
it is not adequately replaced by payments which will permit 
of the vast programme of public works being carried out, 
the situation will be less satisfactory. Still another factor 
is the increasingly heavy financial burdens on industry, 
which have now reached a point where it is feared that an 
inevitable raising of prices will check buying. The Govern- 
ment is so far alive to the danger of an inflation of prices 
that it has postponed, until the beginning of next year, the 
application of the new social legislation which was to have 
provided the means of carrying out a more elaborate 
pensions scheme. Every effort is now being made to 
avoid the imposition of further burdens on industry. Prices 
of coal, coke and pig iron have been increased, but steel 
producers have made no change in their quotations. If 
the engineering industries are assured that no further 
charges will be imposed upon them it is believed that the 
work of developing the Colonies will alone provide them 
with fair employment for some years to come ; but in view 
of the increased productive capacity the time will certainly 
arrive when all industries will have to depend more largely 
upon foreign markets. Meanwhile, the reports of electrical 
and other engineering companies show generally improved 
financial results during the past year. 


Port of Bordeaux. 


The reconstruction of the wharves at Bordeaux 
has long been regarded as necessary and urgent, but it is 
only recently that it has been possible to do anything, 
and orders have now been given out for work that will 
probably take three or four years to complete. The present 
old wharves were built in 1850 on timber piles which did 
not reach the hard foundation, this being at a depth of 
69ft., and there has consequantly been a sinking of the 
piers, while the stone blocks at the base prevent ships of 
average draught from drawing up alongside. It has, there- 
fore, been decided to construct reinforced concrete piers 
down to the solid foundation, from 46ft. to 95ft. beyond 
the existing piers. This plan will increase considerably 
the area of the wharves on which concrete warehouses 
will be built amply sufficient for all possible needs, and 
there will be a complete equipment of elevating machinery. 
The new wharves will have a length of 1060 yards, and, 
with those extending beyond the town, there will be a 
total length of 3260 yards in deep water. 


The Air Force. 


When the Air Ministry was created some months 
ago considerable trouble was experienced in determining 
its functions, for the new Minister, Monsieur Laurent 
Eynac, would have nothing but absolute control over the 
military and naval air forces, and the other Ministers were 
equally firm in opposing any diminution of their authority. 
Apparently the differences between them have been 
adjusted, for the Air Minister has introduced a Bill into the 
Chamber of Deputies which places upon him entire respon- 
sibility for the technical progress and the manufacture 
of aeroplanes as well as for the training of pilots. He will 
supply to the war and naval departments the men and 
machines necessary for active service and for the reserves, 
and he will create five zones for air defence operations, 
four in France and one in North Africa, each under the 
command of an officer appointed by the Air Minister. 
This arrangement gives to the Air Minister complete control 
over the organisation of the air service, to the exclusion of 
its strategical utilisation, which remains with the Ministers 
of War and Marine. 


Foreign Trade. 


About two-thirds of the values of imports into 
France are of “‘ material necessary for industry,”’ and 
three-fourths of the exports are of manufactured goods, 
and until about a year ago the value of goods sent abroad 
exceeded that of the material and produce brought into 
the country. That was a time of depreciated currency 
when manufacturers were able to sell cheaply in foreign 
markets. Now that production costs have advanced 
business with those markets is declining, and the monthly 
trade returns, although causing some uneasiness by reveal- 
ing an adverse balance of trade, are really satisfactory 
because they reflect the general industrial activity at home. 
The total value of imports during the first four months of 
the year was 20,413 million francs, an increase of 2859 
million francs, as compared with the similar period of 
1928. The exports were valued at 16,419 million francs, 
a decline of 627 million francs. There was a notable 
advance in the imports of manufactured goods as well as 
of raw material, and the exports of manufactured goods 
declined, although the total for the four months amounted 
to 10,175 million francs. ~ 





British Patent Specifications. 


When an ¢ tion ts icated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 











STEAM GENERATORS. 


310,695. June 6th, 1928.—Surrorts ror WaTER TuBEs, 
Superheater Company, Ltd., 195, Strand, London, W.C. 
The inventors propose to support the generator or superheater 
tubes A of a boiler from transverse beams B arranged within 


The 
2. 
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the setting. These beams—see detail sketch—are of normal 
rolled sections and are water cooled by means of tubes welded 
to them. It is also suggested that the beams may be of such 
@ section that they contain the water-cooling passages.— 
May 2nd, 1929. 


DYNAMOS AND MOTORS. 


308,674. August 13th, 1928.—Sreep Conrrot Systems ror 
Ex.ecrric Morons, The British Thomson-Houston Com- 
pany, Ltd., of Crown House, Aldwych, London, W.C, 2. 

This specification describes a method of maintaining the 

speed of an asynchronous motor constant when operated from a 

source of variable frequency. In the drawing, a motor gene- 

rator set is shown consisting of an ordinary induction motor A, 

and a synchronous generator B. The latter supplies a motor C, 

which drives a television apparatus D. The generator has a 
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permanent magnetic field, and produces a voltage which varies 
with its frequency. In circuit with the motor is an inductance 
F andacondenserG. The circuit thus formed is tuned to reson- 
ance at the lowest frequency oi the circuit, which modifies the 
voltage supplied to the motor in response to changes in the 
frequency of the source. The voltage impressed upon the motor 
C varies inversely with the frequency, and by properly adjust- 
ing the load at H, the increase in slip with a decrease in voltage 
may be made such that the actual speed remains constant as the 
frequency increases.—May 2nd, 1929. 


SWITCHGEAR. 


310,581. February 8th, 1928.—THermat Evectrric SwircHes, 
Norman Dennes, of Whitecroft, Solihull, near Birmingham, 
and Metropolitan-Vickers Electrical Company, Ltd., of 
4, Central-buildings, Westminster. 

The thermal switch described in this specification is par- 
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ticularly suitable for disconnecting the supply, of current when 
a vessel containing water that is electrically heated runs dry. 





If the level of the liquid falls so that the centre of the bottom of 
the vesesl is no longer covered, this becomes hot and expands. 
Since the bottom of the vessel is held around the cir- 
eumference, the centre moves upwards, carrying the stud A 
and nut B with it. The abutment C is thereupon released and 
the pl r D is shot by the spiral pring in the direction of the 
housing E. thereby pushing the socket F from the housing and 
interrupting the heating circuit.— May 2nd, 1929. 


TRANSFORMERS AND CONVERTERS. 


297,087. September 12th, 1928.—Ex.ecrric TRANSFORMERS, 
International General Electric Company, Inc., of 120, Broad- 
way, New York. 

A transformer tap-changing switch constructed in accordance 
with this invention consists of two tubes A and B, composed 
of insulating material. The tube B, which can be turned by a 
handle C, carries a number of contacts D, which are in connection 
with each other, as they are attached to the metal piece E. 





The fixed tube carries spring-mounted contacts, as shown. On 
N°297,087 
Y) Vip 
D Z 














the outer tube the contacts lie in two parallel rows, and are so 
distributed that some of the tapping points to be combined 
to a neutral point lie on one row and some on the other row. 
Tapping points belonging to one phase are distributed in order 
over the two rows. The requisite distance between the con- 
tacts is attained without employing a long tube, and the con- 
tacts can be crowded together on a sma!l part of the circum- 
ference, so that the switch can fit in the space between the two- 
core windings in the transformer casing. May 2nd, 1929. 


TELEGRAPHS AND TELEPHONES. 


301,510. November 30th, 1928.—Prezo-eLtecrric ConTrRoL or 
Vatve Oscittation Generators, C. Lorenz Aktien- 
geselischaft, of 1, Lorenzweg, Berlin-Tempelhof, Germany. 

On account of the small loading properties of piezo crystals 
and particularly with reference to the pou to be applied 
to their electrodes, the direct control of oscillating valves with 
more than 5 to 10 watts output in the case of quartz-controlled 
transmitters has not, according to this specification, proved 


N°301 S10 











successful. The reason is that when the quartz crystal is more 

heavily loaded it is damaged on account of the potentials occur- 

ring at its electrodes. According to this invention two or more 
crystals A and B of the same natural frequency are used, and 

they are connected in series, thereby dividing up the potential E 

into values E, and E,, which are applied to each individual 

crystal, these potentials E, and E, being the maximum potentials 

permissible for perfect operation.—May 9th, 1929. 

303,171. December 28th, 1928.—Crrcurr ARRANGEMENTS 
SurraBLe For Use ry Vatve Transmitters, Telefunken 
Gesellschaft fiir drahtlose Telegraphie m.b.H., of 12-13, 
Hallesches Ufer, Berlin, Germany. 

It has been found that in valve transmitters cables and leads 


N2303,171! 








situated at operating points and carrying practically no 
high-frequency potentials at the working frequency may cause 
disturbing oscillations. These cables and leads easily oscillate 





and short waves are produced and cause disturbing oscillations 
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which may even damage the valves or other constructional 
elements. According to the invention, the production of 
oscillations in conductors which carry practically no high. | 
frequency potentials at the working frequency is avoided by 
inserting a choke shunted by an ohmic resistance in the con- 
ductors. In the diagram chokes A are shown shunted by 
resistances B in the filament supply leads, in the anode supply 
lead. and in the grid bias lead. May 9th, 1929. 





TRANSMISSION OF POWER. 


310,737. September 19th, 1928.—Friction Ciutcnes, J. | 
Wilmotte, 4, rue St. Vincent, Liége, Belgium. 
This clutch, it is suggested, is suitable for driving drop 
hammers or other services where rapid engagement is required, 
The pulley A is loose on the driving shaft, while the grooved 
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pulley B is keyed to the shaft. 
parts is effected by the wedging shoe C, 
engagement by the rack and pinion D. The pinion is actuated 
by the lever E, which is engaged by the cone F. The clutch is 
engaged by pressing on the forked lever G and disengaged by 
the spring H.— May 2nd, 1929. 


Engagement between the two | 
which is pressed into 


MOTOR CARS AND ROAD TRAFFIC. 


288,979. April 14th, 1928.—-ELEcTROMAGNETIC TRANSMISSION 
GearinG, Leonard Mellersh-Jackson, of Haseltine, Lake and 
Co., 28, Southampton-buildings, Chancery-lane, London, 
W.C. 2. 

The electromagnetic transmission gearing described in this 
specification for motor vehicles consists of primary and secondary 
dynamo-electric machines A and B, the functions of which vary | 
in accordance with the conditions of transmission. The field | 
magnet of the primary machine A rotates with the driving shaft | 
and the armatures of both machines are fitted on the driven | 
shaft, the field magnet of the secondary machine being stationary, | 
or, alternatively, in either machines, the positions of the rela- 
tively rotating members may be interchanged. At starting the 
primary machine acts as a generator supplying current to the 
secondary machine which works as a motor. As the driven shaft 
speeds up the relative speed of the primary field magnet and the 
armature is decreased and consequently the current supplied 
to the secondary machine diminishes. The power transmitted | 
to the driven shaft by the secondary machine acting as a motor 
therefore decreases, but power is then also transmitted through 
the primary machine acting as an electromagnetic coupling, | 
while at full speed the whole of the power is thus transmitted, 
the brushes of the primary machine being short-circuited. It 
has been proposed in such a system to provide a storage battery | 




















for lighting, excitation and other purposes, this battery being 
charged by the secondary machine when the gear is running at 
full speed and when this machine is not transmitting power. 
Under other conditions, however, when the secondary machine 
is transmitting a certain amount of power, excitation current 
is drawn from the battery and charging cannot take place. 
Consequently there is a risk of the battery becoming entirely 
(lischarged, making it impossible for the gear to operate, and it 
ix one of the principal objects of the present invention to avoid | 
this drawhack. According to the invention, the battery is 
charged by slip current obtained from the primary machine 
when it is operating as an electromagnetic coupling. Thus it is | 
possible to charge the battery while the gearing is being employed | 
in such a manner that part of the power is being transmitted 
through the primary machine acting as a coupling and the 
remainder through the secondary machine operating as a motor. 
lhe connections shown are those which would be employed 
when the primary machine A is used purely as an electro- 
magnetic coupling, the armature B of the secondary machine 
being cut out of circuit owing to the fact that the switch C 
oveupies the position shown by the full line. In this position 
f the switch C the field winding D of the primary machine and 
the battery E are connected across the brushes of the armature 
\. When it is desired that the armatures A and B shall be 
placed in cascade the switch C is moved to the position shown 














in the lower diagram whereby the armatures are 
with each other and with the field windings D F of both machines. 
In either of these cases the battery E is fed by slip current from 


the primary machine A which operates wholly or partially as 


an electromagnetic coupling. May 9th, 1929. 


MACHINE TOOLS AND SHOP APPLIANCES. 


Arc Wetorne Evectrops Houvers, 


303,490. July 26th, 1928. 
Avenue Emile Zola, Billancourt 


Louis Renault, of 8-10, 
(Seine), France. 

The are welding electrode holder described in this specifica- 
tion is for welding with three-phase current, and with elec- 
trodes of the sandwich type. The two conductors A and B for 
bringing current to the electrode are enclosed in mica tubes 
C and D, and in heat-insulating material E, and are enclosed in 
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a tube of presspahn F, which constitutes the handle. This 
tube may be wrapped with a winding of string to improve the 
operators grip. At G there are two excentrics, which can be 
adjusted by tommy bars passed through eyes H. The ends of 
the ‘‘sandwich ” electrode K are placed in the gap between 
the stops L and the excentrics G. The handle is situated behind 
the protective shield M, through the walls of which air circulates. 
— May 2nd, 1929. 


GAS PRODUCERS. 


310,686. May 29th, 1928.—APPARATUS FOR THE MANUFAC- 
TURE oF Fvet Gas, J. Y. Johnson, 47, Lincoln's Inn-fields, 
London. 

This producer is intended for working with brown coal. The 
coal is fed in from the hopper A, and a strong blast introduced 
at B. The coal is partly gasified, and acts, it is said, much like 
a boiling liquid. Secondary hot air is introduced at CC, and 
the gases produced escape through the incandescent refractory 
dome D. E is a dust catcher. If a producer having a sectional 
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area of 25 square metres in the shaft and about 50 square metres 
in the head, the height being about 15 m. from the grate to the 
crown of the incandescent dome, be operated with about 20,000 
cubic metres of a bottom blast, introduced at E, and about 
50,000 cubic metres of a top blast, introduced at D, per hour, a 
gas will be obtained which contains 8 per cent. of CO,, 21 per 
cent. of CO, 12 per cent. of H,, 1-5 per cent. of CH,, and 57-5 per 
cent. of N,. The fine ash discharged from the producer contains 
20 to 30 per cent. of coal.— May 2nd, 1929. 


MISCELLANEOUS. 


310,593. February 15th, 1928.—-Evecrrica, Retays, Thomas 
Wylie Ross, of 77, Cromwell-road, Stretford, Manchester, 
and Metropolitan-Vickers Electrical Company, Ltd., of 
4, Central-buildings, Westminster. 

This invention relates to polyphase alternating current elec 
trical relays of the kind which is responsive to change of phase 
sequence or unbalance of current in the several phases and has 
for its object to provide a relay of a substantial nature which is 
relatively stable in operation. A phase sequence and current 
balance relay constructed in accordance with the invention com- 
prises two induction type alternating-current relay movements 
Aand B combined to act upon a common rotary spindle, as 
shown, and each adapted to be energised in accordance with 
the current flowing in all the phases of a polyphase alter- 
nating-current system. When the currents traversing the three 


laced in series 





phase sequence, the torquec developed on the discs A and B are 
equal and opposite, and there is no tendency for the spindle to 
rotate. But if the currents inthe three phases are unequal or 
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| the phase sequence is incorrect the torques developed on the 


| dises A and B are unequal and the spindle rotates, and the 
| contacts shown at the top of the diagram close.— May 21st, 1929 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this col » Gre requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach —— on, or before, the morning of the Wednesday 
of the week p' ing the meetings. 





In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 

Royat Instrrution or Great Brirar.—2l, Albemarie- 
street, Piccadilly, London, W.1. Discourse, “ Excavations at 
Ur, 1928-1929," by Mr. C. Leonard Woolley. 9% p.m. 

TO-DAY TO THURSDAY, JUNE l3rs. 


| Instrrvtion or Gas Enorveers.—Visit to Berlin for the 
| meetings of the German Gas and Water Association, and to visit 








| the German Gas and Water Exhibition. 
| 
| TO-DAY TO SATURDAY, JUNE 15ra. 

INTERNATIONAL Founpry Traves’' Exursrrion.—Royal 
Agricultural Hall, Islington, London, N. 1. 

INTERNATIONAL Hicn Tension ConrereNnce.—Paris. For 
provisional details see page 413, April 12th, 1929. 

SATURDAY, JUNE 8ra. 

INSTITUTION OF MUNICIPAL AND County ENGIneers.—North- 
Eastern District Meeting at Gosforth. Meet at Council 
Chamber. Visits and paper by Mr. G. Nelson on “ Municipal 
Works.”” 2.30 p.m. 

WEDNESDAY, JUNE l2ra. 
| MancHesteR GEOLOGICAL AND Mrxine Socrety.-—-Visit to 


| the North Wales Hydro-electric Power Station, Maentwrog 


THURSDAY, JUNE 
Optica Society.—At the Imperial College of Science and 
Technology, Imperial Institute-road, South Kensington, 8.W. 7. 
| Experiments, Demonstrations and Exhibits, arranged by the 
Technical Optics Department of the Imperial College, with the 
| kind permission of the Director, Professor A. O. Rankine, O.B.E., 
| D.Se. Exhibits of new Theodolites, by Messrs. Cooke, 
| Troughton and Simms, Ltd. ; Messrs. E. R. Watts and Son, Ltd. 
| 6.30 to 10 p.m. 7.30, ordinary —, The following paper 
| will be presented and discussed :—** The Bear Given by Dioptric 
| Apparatus,” by Dr. W. M. Hampton. 


FRIDAY, JUNE l4ts 
Dieset Encive Users Assocration.—Caxton Hall, West 
| minster, Ae Repairs to Diesel Engine Parts by Electro 
| deposition,”’ by Mr. C. H. Faris. 


MONDAY TO WEDNESDAY, JUNE 1711, 18T# anv 19TH. 


| Iwstrrution or Heatine anp VENTILATING ENGINEERS. 
Summer meetings at Bath. Monday, Council Meeting at the 
Spa Hotel, 5.30 p.m. Tuesday, members assemble at the Spa 

otel, 9.45 a.m. ; 10 a.m., special meeting, paper by Dr. Margaret 
Fishenden and Mr. A. F. Dufton, *‘ Heating Research at Watford, 
1928-1929”; 2.30 p.m., assemble in the Grand Pump Room 
for a visit to the Hot Mineral Baths ; 7 p.m., reception in the 
Ball Room at the Spa Hotel ; 7.30 p.m., banquet in the main 
Dining Room. Wednesday, 9.45 a.m., motor drive to Cheddar ; 
12.30 p.m., luncheon at the Cliff Hotel, Cheddar ; 3 p.m. (prompt) 
leave Cheddar ; return to London by the 6.21 p.m. train. 


TUESDAY TO SATURDAY, JUNE lirts to 22np. 
InstrtvuTION or Evectrica ENGcineers.—France. Summer 
meeting. For programme see page 331, March 22nd, 1929, 
TUESDAY TO FRIDAY, JUNE 25ru to 28rs. 


InstTrTUTION OF MECHANICAL ENorNeeRs.—Manchoster, 
Summer meeting. For programme see page 302, March 1 5th, 
1929. 


13rn. 


| 
| 


TUESDAY, JULY 2np. 

InstriruTIon oF Extscrricat Enorveers: Sours MIpLanp 
Centre.—Summer meeting. Visit to the Avonmouth Docks, 
Assemble main booking hall, G.W.R., Snow Hill, Birmingham. 
11 a.m. 


TUESDAY TO THURSDAY, JULY 2np To 4ra. 


Norts-East Coast Instirotion oF ENGINEERS AND SuHir- 
BUILDERS.—Bolbec Hall, Newcastle-upon-Tyne. Summer meet- 
ing in Newcastle-upon-Tyne, jointly with the Institution of 
Engineers and Shipbuilders in Scotland. ‘‘ The Story of Safety 
at Bea,” by Sir Westcott 8. Abell ; “‘ Developments in the Uses 
of Electricity,” by Mr. R. P. Sloan ; 


“The Applications of 
Monel Metal in +» -~Yy and Shipbuilding,” by Mr. John 
Ireland; ‘Some 





phases of the alternating current system are equal and in correct 





otes on Damage to Ships,” by Mr. J. L. 
Adam. 



















